(translation) 



NOTICE FOR SUBMISSION OF ARGUMENT 



[Mailing Date] August 23, 2006 
[Examiner] 



Applicant* 



ADVANCED DISPLAY INC. 

(Applicant Code: 520000410683) 

997, Miyoshi, Nishigoshi-machi, Kikuchi-gun, 

Kumamoto Japan 



Agent: 



KOREANA PATENT FIRM 

824-19, Yoksam-dong, Kangnam-ku, Seoul 



Application No.: 



Korean Patent Application No. 2004-16953 



Title of the Invention: LIQUID CRYSTAL DISPLAY DEVICE 

The present application is to be rejected by the following reasons 
and this is to notify you under Article 63 of the Korean Patent Law. If you 
have any argument or amendment against this, please submit Argument [a 
form No. 25-2 of Regulations under the Korean Patent Law] and/or 
Amendment [a form No. 5 of Regulations under the Korean Patent Law] on 
or before October 23. 2006 . (month by month extensions of time are 
permitted, however, any notice of extension approval is not separately 
forwarded.) 



1. The present application cannot be patented because 
descriptions in the Claims 1 and 4 are inappropriate as pointed out in 1 below 
and insufficient based on the Korean Patent Law Art. 42, para. 4, item 2. 

2. The invention(s) related to the Claims 1, 2 and 4 of the present 
application cannot be patented based on the Korean Patent Law Art. 29 
para. 2 because it is (they are) able to be utilized by a person having an 
ordinary skill in the art prior to the application based on the invention 
pointed out in 2 below. 



Reason 



Remarks 

(English translation of this part is omitted.) 



List of the Cited References 



(1) Korean Unexamined Patent Application Publication No. 2002-70067 
(September 5, 2002) 



S^ejm: 9-5-2006-048267289 
m^^n- 2005.08.23 
M^D\^- 2006.10.23 ' 



4=^1! Mm ify^ ^&MS 824-19 SS^S(^ 
Slgoi sejoju) 

^6iaeJ3aiom[ej8H^] 

135-934 



m ^ ^ 

3& JtSj rru L-:^ 7JB >u :s 
520000410683) 

^ 4: ?0^2££g! 91^x12 L|A|I!A|OHl| DIQAI 997 

S S ^5lS&i3dlOm 

^ ± AHg i^y^ s^^Ms 824-19 es^s(^5iaej 3£iom) 
xisasaiAh si5H<y 21 is 

m S! ei ^ 10-2004-0016953 

a g £J S S ewg SAI SXI 

oia gximsu siaoi 2i:?<u asoi ass 3^011^ ^pi si^Mimmm 
Ais^?si ^xi si25s°i2Ai4^] afe/s! ^^M[mmmMm=R^ mx\ M\5mM^]m nmmw 
^Aiui timuQ.{^D\ Tii\m:>mm □§^01 dhs 1^ b?is ess ^jsir 4» smhoi, 01 
^soii m\o\ ms:2\ Dm&s^oimJi^ s^xi at^ua.) 

[ 01^ ] 

1. ^1.4«^fil 7l7fl7> o>2flofl M}s^ ^o] -i-al*>o^ s.*^^ 

2. 61 ;Hll.2,4«J-°fl 7l 711^1 ^^-^ ZL o] ^tgol ^-t}^ 

sa^ ^^i'^ ^I292:;tfl2%i-^ fl-^oii wj-^ ^ 

(1) >lll.4«^«^l 7]7^^S\o\ '7]^'S. -y^M ^^J?>fil ^^11- ^^*>7l e^^qnl-. 

2. ^^7] 7]^o]^ lo] 7l7fll:al7> Sl^^, ^«sl s.^ ^^^^ ;Hll.2,4*j-ofl 7l7fl^ 

-§-^ ^^^-§- 3fl^^^si 2 ^1-^ ^(ol^f ^^JBe^- ^)'* ^^1^5. 



S S ei 

a £1 ei 



^€ #€^<^1 ^M]^7fl^«1^:i 2002-007006731 (2002. 09. 05. ^l*} ^-§- 

^1- ^± -§-^ -§-^ ^^^-§- ^^-^s. ^'^^^ -8-^^ 

?l-§-^^(:£^3.7 -1- ^S. ^S. afl-a^ ^^^^ 

^^3.3. ^^^^ ^^ -8-^<Hi 2^•z^■ tfl-s-siji, 7i^^ ^>^dB(;*fli*j-)^ ^-g-^ 

Al5l<H oi^qrf a*v, ^^^^ ^I4%i-^ -g-^ -8-^ ^^^-g- ^^1 

^ ?l:g-^^^£l -i-ofl "=^4^ afl-a^:! yfl-id ^-^j-^^i] ^-2.^ ^oi-'^l 

«V^1 ^Tfl 7flAl5]c^ y>, ^-g^^s^^sl ^A^^ ^11,2,4*^ 

^ ^^^^ =r ^S^*V 7l#^ ^Ajo^ ef^^J.£ M ^a] <^i^ 

ttfel-Al >fll,2.4%'^ 7l;tll^ ^'S^ ^"a^>7> >a-7l ?l-8-^'S«fl -g- 

<>1«»11 ^ Sl'^Mi^. (^^I^a ;«fl292:;^l2«J-) 



IS ^] 

S¥1 i 



f:JH^6l Jll 2002-70067^(2002. 09. 05) 1^, 



o -I- < 



2006.08.23 

ie^lol4jA^g 



Al 




« enji » 



13.000SISI assM yvmoiot a^uci. 

^8is -s^sa 4-4=s°j S4f?^" gxi xiiigAi<!^oii D\mtiOi. S4'ama ¥oig?s ^sj 
2i^uD. Dej, ^SHs 3^011^ essoii ^fssf^ «fe^s»s sssfoi 

D\E} m2iA\mo\ SIOAIS 3042)481-5987^ g°J8fA|:?| m^UO . 

EEfe mxm\ □SKSfe ^olI22J{ Si!! a (a 1544-8080) S gasfAPI HH^UCf. 



- 2 - 



^7ll^«l ^2002-0070067 



(19) tflt!:^^^^^J(KR) 

(12) ^7B^^^:a-(A) 

(51) o Int. Cl. 7 (11) ^7fl»i:£ ^2002-0070067 

G02F°1/1343 (43) ^7fl^;*V 2002^09€05'a 



(21) 10-2001 -0052738 

(22) 2001'd08-i30'a 



(30) -9-^^^^ JP-P- 2001 -00055365 2001\i02^28^ "S-g-OP) 

(71) 7>-?-Al7l7VolA> «rlEfAHlolA>^:fi: 

(72) ^^^} qAi:f.H^.ofl27ii 

'e-g-£ia£:^i£-tf^''>^ii-f?q 12^115- l^t'>^il■f^^'a7>•¥-Al?)7>ol>«•>«lE^■^HlolA>^ 

^ -^SaE^;^! -9.i:f 3q 1 21*11 5 - 1 <J=>^i^-?-'»l 'S 'a 7V-?-Al ?1 7>o1 A>«1 E};*1 Afl 

(74) cflel?] ^J-^=a 

^"^^ 



- 1 - 



^711^*1 ^2002-0070067 

(54) "A^ S.^] ^^^1 

-i-t- — » 

^ ^igsl o!>^ jEAl ^j^l^. c^^^ A] J: «11A1(DL) SEfe ^^l- ^SL ^^iGL) # ^<H:£ ^^^1 ^IJ: afl-ti^ ^-f- -tl^ 
^^(CE)<^1 <a^«>11'^1 f^?> ^"^^UPAS)!- -§-^01 T^i-Hl SI<H^1 ^^^^P 

AS)°il i^slfe ^"i^ev ^o^s. tv ^(oiLi)l- ^^(PX) 'a-sl -^^o)] tfl^fl ^^^S>i 

s. ol^<H;5l ^c^.. 

i 3 

°J?^^ K^] ^^1, ^-1- ^3. ^^^1 l}-^ 

£2Sl (a), (b) ^ (c)fe ^^^^<^ Bll^lSl^ ^i-^^ ^^s>S* "flSl o«x3Sl ^f- ^i^i-Sl jL^f* 

:£3'Sr -g t^-Hl ^-^B) a. nfle^Ji:^ ofl;^^ a^l ^V^lSl ;^fli ^a] ^Efl, 2. <gAj- Aii «1]a}(DL)4 ^l" ^^J^l 

(CE)* -tie}^ o.^ ^A^t> #^ ^'SBV(OILI)* f-«B f-^tt ^2:011 9X^^^3] TFT 7m^s1 ^±s\ sgigi. 

JE4^ A- A'^°fl tt^€^ TFT 7]^Sl cf^i. 

£5^ JSE.321 B-B"td'Hl 4€-TFT 7l^s1 ^^i. 

Se-a- 3*111 ^'^l ^^<^ SZ«H^i 'tl:^ ^^(CE)Sl 311^ ^-^^^ ^;§^> ^^3] ^Eflol A-A'^'HI i^-g- i^^i. 

S.7'S- £3 f'Sl A-A'°fl n1-# TFT 71^54 7l^-g: ic^^S.. 

£8-€r ^ll ^^1 Sl<H'H IJ-^^ -a-^l ^EfloflAio^ cjo^ 3g^:£. 

£9^ ^ll -a^l ^Eflofl 51<HA1 Ali MllAi(CL)Sl Bfl^l* ^^1 ^EfloflAlSl S^±^ ^^S.. 

ilO-S: ^^1 ^Ei]ol] Siol^i, ?i^(PX)* S^^eVO.^. ^A^^V ^A] ^Eflc^lA^S^ ^±3] 3g 

S-ll-S- ^ll •^'^•l DflE?J-i:^ ^A] ^J-AlSl :a7l i+B}^^ 

S.12S] (a) ^ (b)^ ^^1 ^EflSl ^Elti DllS?^=i^ a^l ^J-^ISI 7l^ ^^9\ £A15. 



- 2 - 



:^ 711^31 ^2002-0070067 



^ 3g^S.oluI, S.13S\ (b)fe A-A'^°fl >4€^ ^^S.. 

£1431 (a)fe ^^1 ^Eflsi oflE^ a fflEgi^:^ ofl^j ^A] ^^Alsl Ai J: «l|Ai(DL)-§- ^^V(DTM) ■¥-^sl 
Y £.1421 (b)^ A-A'-a°fl ^^£. 

£.1621 (a), (b). (c). (d). (e) ^ (f)^ £l52l iifs^ TFT 7)^1^ ^1^*V^1- "flsl £32l A-A'<d 

oj) n}^ cJ^£.o1s. S.1621 (a-), (b'). (C), (d-). (e') (f)fe^ B-B^dofl ^^£. 

S.17-S- ^ nl-^ nfle^^^i^ oj};g ^J-:*lSl ;«fl2.'a^1 ^ "^^J" allva(DL)^^'>l.qe1-. ^>^> 

^S. «ll-ii(GL)«^ i^i^-HS ^1- ^^(CE)4 5a<H>^l2l la-^ ^4i2l 

£18-8: £1721 B-B'^°f| n1^# ^a^S. 

£19^ ^12-^^1 ^EfloJi ojo^Al ?i^(CE)2l aj)^ ^^^-i- ^^It -^^1 Si'>1^l2l B-B'^i«^ ^t'S 

£. 

£20^ ^12 ^Eflofl ojo^Ai 'il^: «fl^d(CL)#. ^-i- -^1:5: ^^(CE)4 ^l- 'tl:^ ^^(GE)#. ^^J" 

£21-8: £20 f 21 B-B'-tioJl '4€-^^£. 

£22fe -g- ^^°11 nl-# ?»Elti DflEgJ^^ ^Al ^^ISl ;ql3 -gA] ^ ^mPX)^^S\ ^ol-SV^ -Jl^^^ 

5. ;Hl7l^ ^3:<^| 5a<H'M2l ^a-fl ^rii2l l§^£. 

£23^£222l A-A'^°fl n1-# ^^£. 

£24^ £2221 B - B ' ^^£. 

£25^ £22 ^^1 £24°11 £a1*V >il3 -^^1 tgEflofl 5a<H>M, ^^(PX) ^1- ^^^j O.S. ^7]-^ ^<a^(OILl) ^ 

£26-8: >il3 ^.^1 ^Eflo^ -§--§-011011 o^c^lAi, ^± ^^(PX)^^2l ^^^^(OILl)* -^6121.2.3. W^t!: ^2:21 ^Al 

£27€r ^13 -M^l ^Eflsl ;Hl2 -g-g-°iHl Si^-^i. ^^(PX)^o^2l ^^bVoj tfT21 S.^ ^J:^{PAS) ^>*fl» -Jd^^ 

£28* ^fl3 ^^1 ^Eflsi ;,ii3 -g-g-oiHl oiolA^, ?1^(PX)^1- -aej^ o.^ ^<a5V(0ILl) 2}1%I* ol-§-eM, 

sv^si TFT i-a iLS^i-(PAS)^l cfl*fl^i£ ^^^-5.3. ^-^1 ^EfloflA-lsl A-A'^ofl ia:^£. 

£29^ £28°fl £^ltV ^^1 ^Eflofl ojolAis^ B.B-a«fl n1-€- ^^£. 

£30-8: £28 ^ £29<fl £^ltF ^l3 -S-4°«<^ 9X^^^ =a<a^(OILl) ^^11^ ^^tb ^2:21 ^tfloflAisI 

^i;2l 3g^£. 

£31* £30 f'Sl A-A'^<H1 ^^£. 



- 3 - 



^7l|s.c1 S.20O2 - 0070067 



^32^ (a) ^ (b)fe "s^'Ssl ;^13 -^a] ^Efls] >il3 -g-g-oflofl <^^^ DjEg^^^^ <ai^ Sa] ^^^]3\ 7l« iJf^^-Sl 

-8- i^T^XGTM) ^s.^ i§^s.o]^', S.332\ (b)fe A-A'^«»ll 

■§■ ^^KDTM) -¥-^£1 ^-a--T- ^'^^olJl. £3421 (b)^ A-A'^°ll i^^S.. 

£3621 (a), (b). (c), (d) ^ (e)^ £352] =5.^1^ Jlf-'Hl n^-e} TFT 7]:^* ^m^^^--'4l2l £22-^ 9X°]^'\S\ A 
-A'-tl-i <iV€-^^£°1:JI. £3621 (a'), (b-). (C). (d') 5 (e')^ B-B"ti'^ ^^£. 

£37€- £28 ^ £29'fl ^^^^ ^l3 ^^1 ^^<^1 Si'H'H, ^^-^^^ ^"^l^MOILl). TFT21 ti^^i-(PAS)* 
-td^aj ;ql7l^ ^, ^4: ^l^(PX). ^-i- ^^(CE) ,S.^% ^ Si (0IL2) •§■ ^^2l 

^14 'g'^l ^'Efl*^ ^o1-*i2l A- A"5d<Hl n1-# ^^£. 

£38^ £37°ll ^El-vfl ;^14 ^a] ^Eflol) o^o^a^, ?i^(PX) S£^ ^ e^- (0IL2) * ^'l^sVol, -g-^ >tl 

s. ^^(CEH cfl=flA^^ £#^m .^^21 -gA] ^Efloii ^olA-ls^ A-A'^'Hl 'a^£. 

£39^ £28 S £29°11 £^RV ^13 ^^1 ^Eflofl oIo^a^, ^^^^Sl ^^5V(0IL1). TFT21 :e.se1-(PAS)* 
Al^aj o.^ ^]7]n<^ A|:7i ^^1- 3§^^5>£^ ^«?1^^(0IL3)* ^^^^ ^"^21 ;*ll5 ^Eflofl oj 

o^Ais] A-A'^°11 ^^£. 

£40'S- ^13 ^Efl*^ Si'H'^i. «l-*2l TFT ^J:^-(PAS)* ^S^^^V^. ?i^(PX)^» Aie»^ o.^ ;*)l7l*> 

<^ ^^^^ ^"^e^(OILl).<^-*i. TFT iJl^'-* ^-S-^ -S- ^"^21 ;*116 ^-^1 ^Efl<^l Si<H^l2l A-A'-{d''ll 

£. 

£41^ £40'>fl £>^m 46 ^'^l SlH'^121 B-.B'€'>I1 '4€- ^^£. 

£42^ -^-^1 ^^1^1 :^^2l 4i;=^l-oi] ;^^(JE) efl >l(staggered) ^ 2^ TFT* ^■%r*}: -g- ^^^21 ;*ll7 

^A] ^Efl. 2. :5l^(PX)^l- ^^^^ O-S. ^^iTltl- ^-a^COILl) 3fl^* ol-§-5V<=i 5>f^2l TFT :e.J:^^(PAS) 

£43-a- £42ofl £-^1^^ ^7 ^'^] ^Eflofl ^o]a^s] B- B'-4l°fl °1-€- ia-^£. 
< £^2l ^S. -^^ofl rfl^ Y:£o^ 

GL : -i!^ afl-a 

DL : 's-a- ^± "fl-a 

TFT : m^^l^Ej 
TH : ^ 
Cstg : -^^ -8-^ 



- 4 - 



"§^711^*1 ^2002-0070067 



PX : ^± 

CE : ^ X * 

CL : -tlJ: 

SD : 'i^^ ^Ji: 

SI : *3E.*I1# 

OlLl : ii^ ^9!^^ 

^■>§i}^ <g^ofl i;^f^A^ E€^l^El(TFT:THIN FILM TRANSISTOR) ^^>» ^-^J^fe 

^^S) oflEla. nil EgJi (active matrix) 5.^1 ^:*l7> ^^?!^ 9X^. 



^1^1^ ^S7V tV-^^ f^. 7]^ (TFT 7]^)#<m^ TFT ^^VX**) 

E viln>m^(twistnemaUc) 3BLA1 ^-§-t1--El SiT^. 



'?J-i^<fl cfl«ll ^J-^lSl jJ^>fl7> H)$i^ Alo>2l-xq. ^Bel-iS (contrast)* 7H^^ ^ SU^ ^^l 

7l^^<Kl Cfl^l cflAlo)] TFT 71^'^ofl A] 3: ^fl^lsfS, ^^J^^^l ^^J^- ^ 

±_ A>oloil ol7>^o.^A*i, 7l^a^'aofl 7ls1 T^A S-^Hl °l-§-t!- .^^^1(IN PLAIN SWITCH 

iNG)'1}'i42l "^^h "^AA ^7fl^6- 160878:5: ^l?l:5l<H Si^. 

^ri ^ ^-S- '^l^ ^fl-Sd ^flss. ^A^«fli H]:ii, *7]lsg9 - 731015L ^:e.oll 7flAi^ «V<q- 

o] H^iiiS vilD]-^ iAl «iV.i1o]l oio^Al 51-^ ^^^^ ^f-S-sli Sife -ilrsl- ?]■§■ ^^(IT0:1NDIUM TIN OXID 

E)^^ t"^^*I12- 

£fe y«oH^^S ^^SlB^ x«o>^^-e-^ 'S'^Sl^ <^Aj. A] J: uflAioici-. 

^V7] ;^1.7floJ| o^^V 3Si^iS.H (cross- talk) S. H ^^S^ oM^go) =^%'S\o\ ^^Sa)?]^ 530) oj-g^^ 

Sl^l-. °1 ^^-i ^^-8: -tJs: Mfl-a* i4€- «o^*^^S. nl^Aj-o.^ «-^(:i^fl<^ (smear) )i- "a-^-^tl-. 

-a-71 ^;«fll- *l|^5>fe ^^-8- "fll- 1-^ ^7BJg6- 2021275: ^iLofl '^>»11«1 y\A^'^ Si^^. 
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I 

7l ^ # ^^}*>1 ^A5>7l ^^'^ ^^3\ ^7>i4 ^^o] 

a^. "i^* a. AH 7le^4fe 7fl^ Y^SI ^.^ BflAl^ ova ^c,}:>.]7] nfl^^H ^a] ^g-^ls] 

:^«tAl7l^ f^ifl^ ^;t|)7> Sicf. 

ol* ^^l* «fl^5>^ ^^-^l ^^•^€^10-543713(W098/47044)3:ofl ^^^^] 7]7^S\o] ojcf. 
«-^A^> :^7l^Aifi1 TiSl :?i:?-7> 7]^ ^^<^^^ ^l^SlS^ ojcf 

-^^7] «oVii<H]A^^ ol^^E] asisa* ^\^^^}7] -tl^ ufl-a^i tfl^ 7i:&^ofl Hfl:*^ -as. ;g^ol 

^^SiTll 711^ ^^S\ 3.P\] ^^ 9Xt^. 

^^J^5a^ *>^^(-t^ (black) Dl|Ee^i)£ ^^8i«H;5^Ai 7)l^-fr^ ^-^^a]^ ^ ojcf. 

S^^. 7m ^sll^<^ =i<^^-^ ^o!^>ofl uiafl =L -8-^#ol ^toi. -a-71 ^^^-a- -¥-71 ^ 

o^uioi] nv^ :^^7fl -§-oiBr>as, <gAj- A] j: BflAio^ofl 7]^ ^^©1 a«H^^ 'S'^- «fl 

7]§ Al-o]oJl,^A^£l^ HflAlol 71^5 (^^) -§-^^ 21-71] SiT^. 

^>7lt} U>fi}. :g-ol, 6»;gofl ^o^^ 9}7}^}c^ K-^m^ ^f. AlJ: AHofl ol7].Sl.^ ^^^}% 

>a-7l f^^Hl-Hl^i^ 7l§ ^^c-l 5]^ ^-1- -ilJ: <^^oi- MflAi^ ^f- 'tis. -g-^* ^1^^^>71 

7]^ ^M]^<^] -B-7] ^-a^i-i- 2^-^o^#°1l ^^^^slfecfl. ola.T^ o|-efl#:oll Mfl^l£|7l i41-g-<^ 

ul-ej-A-l. ^7] ^<a^ol Sl-dt A>oloflA-l zj^s. ^#5}^ -g-^-i" AflS-O] ^aJbtI-tJ] 

<?]«fl, ^-i- 'tis A^olofl 017].^ ^^*>21 ^^7> ^ItS ^^5]^ ■§-^'>fl 1-^^ 

€^>^ ^-a- «1^Sl ^^*>1- 7>^ :i.9.7l- Sii^. 

^. afl-a^ ^-i- '^l"*!^ -8-^^ ^«fl ^^^^^^ -n-7l ^"^^ve] ^?^s. 9in ^It^ 
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n^aj-^i. ^^7] f'i^HH Sl<H>^ife. -tli afl-ii ^'>fl *>sHl3>7l 7l§ ^i^o] s)^ ^f- Ajs 

Al?l7l <H^«4. 

fil 3^31^ Silica ^€^10 -5437 13 (WO98/47044)i 

=L&\^, ^± ^-i- -ilJ: ^^°] ^-S- ^^jSjS-S.. sflE^^ (patterning) *^ ^^S. -g-f- 

>tl:S:^^ A>o]oi ^^oi ^l-ef^i. ^1- sfl^sl 37fl ^a.«flo> nfl 

Jofl ^ ^S:^^ Bfl^sl 

S^V ^± TFTS^ -8-71 ^"Jl^i-oll ^(through hole)-!- -^S. 7ll^afl<»V 3^1-71 ^ 



;go1] Cfl-S-SM ^^^^ E.^^]^^^ 7>^lal, ^7] ^=^=2l ^Af Ali aflAl ^ Aj.7] <^Aj. A] J: aflAi o.^ i-e^ 

^Vol^ 4z]-o^ c^^oflA^ ^c^i trl-ufS^ ^rii7> ^/^^Sj^l. zi-z|Sl ^4:<^^ ^^^1 ^4i<^ ^-f- ^fl-dofl Sl«fl 



(1) ^o^7l ^f- ^^7] 'gA^V Al^ UflAl Aj.71 ^AV A1 J: Ufl^ ^^9] A] J: uHaIo] <U^ch] 

^cHS. ^ ^o^7l S^di ^q-^s^ 2^cH£ <U^s\ cg^cfl tflsfl Aj-71 ^1- A]x A^V7i 'g^^ 

7] ^A> Ais: ^li-id tb^si Aij: BflAiol f'^sife «^^o^ ajo^i <a«.si «^^ofl Aiejaj 0.5. ^a^^v ^ 
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(2) ^^7] ^f- ^s. ^^A. -S-^l -tl^ ^^7] A] J: B|l>il f= ^oi£ tF^s} v^^o] zl «a^<>fl 

sa^^i f^?> ^'^^-i f=^,sl:a. o) ^^ofl -§-%=oi ^aJ5]ji_ ^^^7) ^-S^vofl i^si^ ^<Sn2l 

n ;Hlkf^2^ ^o^evoj ^ig^l- e K, ^^¥^11* dKS. ^ ^^s] ^^i^ 1* SA^ ^0^7] s^± ^^^s1 
i -a^si <§^oll sa^l-H. -^^71 ^ll tifl^'^^^^ ^^7] ^^ A>olofl ufl^l^ ^^51-0^ 

^^^^sl -fi-^*# e'L. dL. c}<>ia!Elofl cfl«fl ^aittV^loj o^^^ -fi-^i^^ e LCS. ^ ^g-fsl 

m ^ 1 S. SBS. ^-fofl SA < SB 7V >a ^«Vfe ^t:}. 



1 

1 



1 



/-I E/ C^c 



(3) ^J7l ^-i- <0 J: ^ji^jq-. 'a-y) <i^^ ^± «fl^ £fe -^^7] a]^ uflAi ^ ^o^je ^^s] ai^l uflAioi "J^ofl 
$X^^^ ^d'S^'-* *«fl f^^sl:^, «>1 -§-^°].^^J^:2. i^s]^ ^-a^^ 

n. ^lk#sl ^o^^fil -B-^^* E K. ^^'^m dKS. ^ ^-fsl ^«^A? 3» SA5. ^^^^ 
S. ^-^S) <g«<i Si<H^l -*J-7l ^^^-i «fl^1« ^"S^vo^ Tfli^s) ^^^-sl -^^-i-* c L. 

dL. ^^sl 4<^l^El°ll ^^'S-^t?] -S-^-ir-i- c LC^ ^-f^l ^^-ii 4(^Jrm S: l ^ tbc^-)^ SB^ ^ 

^-f<Hl SA < SB 7} A^^S].^ ^cf. 



4--«n^ M 3 



1 
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(4) -^^71 ^-1- ^^4. <g>a- ^S. afl^a ^^71 ^A> A]^ HjjAl ^ a^cHS HflAlol Zl «a-?-ofl 

B>oil i^sl^ n. >llk#Sl ^i<=^^As\ -B-^^* k, dKS ^ ^-^2] 5» SAS. t}Jl. 

;go^ iq-ol^Eloii cH«fl ^^inh^o] -8-^#€- e LCS. ^ ^-fs] 61- SBS. o(| SA < SB 71- ^2: 

5. ^Vt^. 



^^^-i 5 

1 



6 

«r=l 



(5) ^c)-7l ^-i- ^J: ^i^sf. ^^7l ^^J- Aij: aflAi £^ Aijt: «flAi ^ois. tb^£l -asi afl-ao] <y-^o1I 

<H1 Si'H^^i. -^^71 7]:^^<Hl afl^l^ Mfl^tBlJil- .^tolofl^ ^^^flsl-^l 8^31, -^1-71 #^ 

nVofl i^S)^ f^-^*.n. ^Ik-fSl ^ol^l-Sl "R-^^^ C k. dKS ^ ^^^^ 7* SA5. 

o«;^^o^ ctol^Elofl cflsfl 3g^«y-*j:ol -H-^il-* z LCS. tb ^-^21 ^"^i^ 8* SBS. t!" SA < SB 7> ^^^«}^ ^ 



1 

" d 

E — 



-r«^ -M 8 



^^7l (1) v^};^i (5) f'fi] <H:!^ ^3:1- sflej^^^-i^. <^>^^ 'tis afl-a S-fe ^>^> -ilsi Hfl'Slif ^-f- -tlJ: 
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-a^^^^ ^<^n #=r» j. ^«g^>s] -a-^^* e I, ^^n* dl^ =^«V<ii gofl cfl 

*fl. ^^S] -fr^^* E LCS. ^ ^-9-21 10* 3711 tflo>^V ^Vcf. 

9 

1 



AV7I ^^^°l ^^^^m ^1- ^^^^21 ^ 014. 

<y«}-^ o.^ ^^s>Jl SX^ K^] ^^l2l c LC.^ 7 oRl-olS.^, A}6«^ o.^ ^^^S>^ ^^5Vol ^5}- -a 

e)^(E =6-7). -^el^Ce =3~4)^<a* Jl^s>^ cfl-f-^sl ^-f «^1 ^^ev^ -t}^^ ^.^ ^± 



SEth -a-7lt!- iJ-^sl 2:^o.s./,-i, ^^il^l o.^^ HD^5!i- ^-f- >tiJ: ^=21 Y*<^ ^'^Jt!- ^-a^^si ^2:1-. <m 
1- 1-^ 7il°lS ^<ael-o.s.A-l2l 71^-i- ^i-T^sVo^ <^:^ «i.ov E ^;^1>;E1 a.:£^'-2l 7l^^ ^^^ev 

<g^ofl .aei^ o.^ ^>a^o.^>«i -a^^ ^ sicf. 



^-i-^S.. >a-7l ^2:1- -a^Sl-71 ^^V S.^ ^^^01 ol^Hl ^E^vgcl-. 

(6) ^o^7l *oVS. (1) ^flx] (5) ^ O^^ 5fl4cHl 71^11^ iA] ;a-^]o|] ^c3-7l ^'=^'3^^. -^^7] 

21 ^o]Z. <a-¥-2l <g^<Hl ^J-71 7l*^<Hl ^^^^ uflS^^Vji^ AJ7] ^^4: Afo) ofl Bfl;Sl^ ^'Q^loflAi, 

^S3^*sl ^^Js>^ ^s.s\ #* ^^^s>fe ;«lls.2i ^<H£ s)-i47> >a-olt}- ^^s. 

4. 
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(9) ^^71 (7)°11 7]7^^ ^a-Alofl 55jo1>«-1. -ijM ^4<^no] ^^7] ^>bv e ^^)>,e1s1 TljolE ;g<goVo_^ 

(10) ^o'^?! «ch^ (1) ^^1 (6) ^ «>M-ofl SA] ;g-Aiofl 5a<Hxi. ^71 ^^^«>1 2*^s 

^^ZL^ ^o]S. ^ #1- Aj-71 ^^$]3:i ^o]^ ^.-^-Sl og^ofl tflSll Aie<aj o.^ ^A^tb ^2:3. tV^f. 

(U) *<3-^ (10)°fl 7l?ll^ ^J-^lo)] SlojlA^. Aj-71 ^^B|ol ^V7l tiV5>- Eig^l^^ElS^ 7\]o]^ ^c^^ 

^■¥■51 2#«.S. '=?-^i^o] ^dtS. ^cf. 

(12) ^^7i (io)<^i 7i7iija «!!^ a-^i saoi-H. ^^71 ^<a^i- ^. ^ %-o] ^^7] s.^^]^i^s] taov 

E ;go4°vo.5.A^2l 7l^* ;^li ^^^si £fe 'a-7] S^^l^Elsl :as:5T- o.^a^ 71^4 ;(fl 
^^o\ ^o]^ ^«.o^ <^«o)] cflsfl Al^^ ^AJ^ ^t-ao^-o] ^t^. 

(13) ^J-7l ^VS. (1) (6) o^:^ Br>q-o)] 7l;<ll€ «fl:^^ :^J-^loil oJolAi, ^V7l f^^> ^^^o] 3^ ol^J-o.^ ^ 

>gslJi. =L ^<Hi #4 AJ.71 ^^flsl <a-^si <g^o)i tfl^ 0.5. ^^^^v i^vcf. 

(14) ^J7l (i3)oll 7l7fl:a ^J-^lofl OJo^Al, ^^7l ^<&^-\^ ^o^7l S^I^l^ElS^ TflolH ^<gq^ 

?J ^^71 ;*ili >iJ-7l ;«112 ^-S!^ olsifil ^^efoflAl, AJ.71 :a^^s1 a^<HJE °^^s\ tg^ofl cfltfl ^ejaj 

(15) (1) vfl^i (14) ^ 5}i4on 7i7ii^ ^v^H ojoi/.^ ^^^o^ ^ois <a«.si 

•^cdoJI cfltii] -a^7l ^-1- Al^ Aj-7l <:gAj- AlJ: uflAl ^V7l ^a]- aI^I uflAl ^<>|£. tb^S) a]^ uflAiol ZL 

.g^ofl olo^A-l A1^£|^ «^o11 ^^^^0_S. ^A^^ AJ.7] ^o^nVs) ^Aj-^ AJ-7) <^^V A] ^11-^ 2.fe '^■71 ^ 

AV A] J: uflAjsl 211^ n^s} ^^^t}^ "^SlS. 

(16) Aj-71 (15)'H1 7]y(H^ SAl ;8-^lofl oJo^a^, ^^7] .^aj. a] aflA^s^ s.^ VVDL. aJ-71 aJS: «flAi^ ^ 
^£]^ «.^oii jacHA^o^ AJ.71 ^j: :5i^o^ s.^ WCOMl. •^cJ-71 <^aj. a] J: aflAlsl 3fl^ ^^1-4 u[e^ ^^^^S. ^ 
^jtb ■*^7l ^<&^s] s.^ WIS015. ^-fofl. 

WDL < WISO 1< WCOM 1 

WDL>0 

WDL < WCOM 1 < WISO 1 
WDL>0 
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(17) ^1-71 ^1-^ (15)o11 7l7fl^ KH:^^^]^ Sl<H^i. AlJ: UflAlS^ WGL, ^^7] a] J: HflAjj!). ^ 
^Sj^ « «.ofl al'^l'HSl ^V7l Al ^^sl a.^ WC0M2. ^^7} a] J: Ml]Alo| ^AV^ Al^^^S ^ 

^ ^^71 =i -a ^-fr WTS02S. ^ -^--fl . 

WGL<W1S02<WC0M2 '. . 
WGL>0 

3Efe, . ■ 

WGL<WCOM2<WIS02 -x^-, 
WGL>0 

(18) ^j-7i (1) ifl^i (14) * 7i7(i€ S'^i suoi-^i. ^a-?! -^1-71 ^ 

ofl ^^^^ ^-a^^Sl ^<H£ ^-^-^-^e?^ ;sl]7l SE^ ^^^^^t!- 

(19) (18)<H1 7l;tl]:a K^] ^^^M Sl'>1^i. ^T-7l ^^^s] ^o]^ oj« eg^6(| ^a^^ ^<&^^ 

(20) ^7] (19)°l| 7l7i)^ aA] si<HA^, ^Vy] ^± WPX, ^>7l ^^$] ^-a-* 
u^-ej. ^t»^o_^ 7^7] SEfe ^^1-^?}: <3^21 ^J-7l ^"ge^-fil WIS03^^ ^ ^-f 

WIS03<WPX 

WIS03>0 

(21) ^o^7l (1) tfl;^! (20) ^ 9]^ «1-M-<H] 7l;»ll^ "-^^^ S^l J^-^Hl Si'^'^l ^tb 

* ^is]^ <li^oJ|. '^71 sq-d; ^^#1. SEfe ^J-7l ^-f- -ils: ^^^» gs.* ;«fl4 ^^n* ^^tb t^2:S ^^f. 

oHl ir^e)-, ^s. >JJ: 2l4(«^S) ^S-Jl* ^ Si 31, ;'llS7> -y^ -^1-^ 

(22) ^J-7l *oVs. (1) xfl^i (7)_ (9)_ (10). (12). (13). (15) ^^1 (21) ^ 7l7ll^ oJj^ ^a] ^g-^jofl oi 
<H^i. ^o^7l H^^l^Els^ iJ:5vo.^A-l 7l^# ;*fl2 ^^^^-i- ^S^^ ^1^. 

HVDi. ^^yC\^B]3] S.^.&^'^-S: m 'i'&^^S. cfl^tl- 0)011 oj-e). E ^^^l^Ejo) Jis^v '^A^ :g. 

(23) ^ol-7l ^vs. (7) (9) (10). (12) vfl:^l (22) 'H^ of^'^Il 7l;tfl?l 2A] ^J-^lofl 51«Ha^. ^^7] m 
^ 'a-^l ;^]4 ^^^^o] JEi^ ^^^1-0.5. ^^^^^ t'^iS. 

(24) -y-7] (23)°)1 7)7])^ iA] ^J-^jofl Sl<HAi. AJ.7I 3^^^ ^<a^^ol 91^. S'^ (spin -coating) -f-^ 
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(25) ^^7l (23) (24)<^ 7]^^ ''A^i S.^] ^^Hl 31°]^^. ^^7) 43 ^'geVo.^Ai a}^*}^ ^^7] ^ 



(26) ^^71 (10), (12) (25) # -Hi^ SVH'fl 7l;t|l3a ;8^Alofl o},o]a.^ a^^] 7\]o] 

7l ;m2 ^Sl^ £fe ^7] m ^71 ;^12 ^^^^1 Ad«i^^^ ^-"i^ "TSiS. 



(27) ^^7] (7). (9). (10). (12) vfl^l (26) ^ <Hi^ .7lX|l^ -Jj^g Sa] ^g-^H sa<HAl, Aj.71 ^o^b^sI 
^f-^^7> o:5<jD~4.0/fln^ ^3:3. ^1:1-. 

(28) ^^7l (7). (9). (10). (12) ^^1 (27) ^ <H:^ ^^°\] 7]^^ ^J-Slofl 5i<HAi. Aj.7] ;^l3 ;gojg^.o^ 

1.5-6.5^ =?-3iS. ^cf. 

(29) ^1-7] (21)-^ 7l7ll^ «-!|^ ^A] ^J^Hl oio^Af, AJ.7] ;^14 ^^<guVo.^Ai A>-§-«>^ ^J7l ^«g5Vo^ ov = 
^7} 0.l(m~0.5tm'Q ^4. 

(30) ^'^71 (1) vfl^l (17). (21) vfl^l (29) ^ <Hi:^ ^^'^ 7]:i^^ S.'^l ^^^^^ ^^^^ 

(31) ^7] (i8)_ (19). (20)«>il 7l7H^ a^l Si«^Al. ^o]SL -g^Sl "i^"^] 
-^7] (30), (31) si T^2:«>fl s1«fl <J«^^al -B-^S-i-ofl ^TJlSlol ^-a-sl ;q^ol 7l-^*fl:5lc1.. 

(32) Aj-71 (1) vfl^l (31) # o^- ^>x+ofl 7l?ll^ oJj^^j SA] ;^^^lcHl o;[olA-1. ^^-71 ^-f- -HSL aflAi* ^7l ^-f- ^ 
± ^S: ^<^^7] -ids. <^=^^\<=^ ^^^^ ^3iS. 

(33) 'S-?! ^-E- (1) tfl;^l (32) 7l7ll^ ^ii'g SAi ^jalofl o^o]/.^^ j^^?] aI:^ Hll>a^ -^71 ^a> a] 

UflAl £^ ^7] <g^V A] J: aflAl ^ cHi^ sl-UfSq- #<HlAi ^A^S^JI J^7] A131 BB-ys). 'S-71 ^-i- 

^ ^•a^'i 7liT"t!- ■§■«« ^^tb 

(34) -^^7] (1) (33) ^W'Hl 7l;^fl^ Sa] ::^>^lol] ojo^Ai, a^7] ^^o. oj- ^ai (jx 
0) afe -i}^ ^1- ol-SdZO) -il-^ ^1- 7flS.n>-^(IG0)-^2l A>S}- ol-i-^ls] S^evo.^ ol^<Hxlfe ^2:^ 

(35) Ac)-7l -^vs. (34) oil 7]7iH^ oja^ ^^1 ^J-^H Si-H^. ^J"?! i^l^Sl aV^ ojl-TJlSl ■f-'g i^^f o.^. 

(36) -^^7] *o^^ (1) (35) ^ <Hi^ sf^ofl 71^)1^ o-^^j aA] ;g-^loil o;[olA^_ Aj-71 AlJ: 2^<Hi n <y 

■^oii Avs^ 01 - ^Ai (iTO) £^ -i}^ oil- oV^(izo) sfe -tv^ 7iis°i-%-(iG0)-i-4 ^-ar •f-'g 
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(37) ^^7] tg^S. (36)ofl 7l7ll^ oV;^ s.^] ^^^]o^ $J.o]X\, -^^7] ^-f" -tl^ ^^^1 ^o]S. ^-^ofl i^J^fe ^^7] ?1 
1-^121 S-^n-e: ol-S. =.31 ,>i (amorphous) S. «il^<H^lfe =?-SiS. 

(38) ^o'-^l (34) ^:^] (37) f^'^li^ sfv+ofl 7]?^^ ojb;.^ ^a] ;»J-^loJl oio^x^ -^J-^l -g-f- aIj^ 
AVol^fl ^Jfl^V ^'^'"gSfJ'^l-^* tfloflfe ^(IS)a>^l7> i^^e) a^Cnormally black mode)S ^ ^ 

■g- ^^«^ afl-asl -ils: ^^fil -^^^ 'U^^]^] ^± 3.3. ^^^1 u- 

«!!^ a^l sl^^. 

^Sll^ol ^A] ^Efll- ^'g^Vy] (a), (b). i2fi1 (a), (b) ^ (c)* ^}-3:^r>c.^ ^ ^t^o^ 3]^ K-^] ^ 

£121 (a), (b). £221 (a), (b) ^ (c)^ -a'S^ Si'H^i^ ^^7] f^Eflsj ^^3] SV<^ -g- ^^^21 ^ 

2it!- «i5i ^a^t^T^-. 

^^1^.2.^^, ^S. ^^^^ ^± ^^^s>ji. ^^5Vo.^Ai OL ^ofl TFT21 S.^ ^Jl^}* 

^2^^ ^(-fi-^-i-E =6.7)* ^^'^ 350nmS. ^Sfli^oll ^-^Jsl-Jl, ^^y-f^ofl ^-f- -i]:^ ^q-* ^'^^t^cf. 

IS] (a) ^ £221 (c)-^] Si^^i,x=02l ^'g-tl:^. 

^-a. £121 (a) ^ (b)» o].%.^c^ f^Bfl ^2:?] cH«l|. -g-^ ;5l^-8- ^-aei-^ tl- # 4'7>«1-S* "1l2l ;«1-8- 

^o]^^^7] S.^ ^2:S] ^<aev?l -^el^ 51- 350nm2l-fe ^£^ Afl^o] ^7>t)- ^?]- ^"9^^* ^tb 

£121 (b)^ -§-^ ^^^^21 ^>-^^l(x)°fl cfltl- fl^^ -§-^1^21 ^5l-» q-E^Ml^ £"3014. -§-^oi^ a 

^§21^14. 

^<5^e^.£LS.Ai, (B) -^71 7^^^ ^-^^sl^ £a^ ^<5l5V (£ =3.0). (C) ^^l- ^el^ e^e = 6.7)# ^ 

£121 (b)* -1-sfl. -g-^ ^-l^-g- ^'S^^'^l « ^ Sife ^-a^^*- # ^7>5>^ -fr^#(e )om ^^-^^121 ^l-o] ^ 
ofl s-^s] 7i}o]^ 9X^]°1. ^fl-a ^^°\] ^S7lfe 7)^3 -g-^* 7^^}-5H ^± ^l<a* ^-1^3-^ ^ 5a** ^ Si 

S.^ ^^°fl cfl«ll 71^1 -g-^Si* 1/5. ^ fl^^ -g-^iJt* 0.2S s>7l ^sflAi^, -g-^ ;^^v^ ^<ae^o.^Ai e = 
3.021 £i^ -S-71 ^-fofl^ 0.6/an. e =6.72l evo] J^g^-oj)^ 1.4;fln2l 5l-:f.?1l7l- ^.fi.^* 4^ 

Si'^. -B-^*(e )o] ^-Sr -fi-71 ^•a^'-^l Jicl- 71^3 -g-^ ;H^21 iL3f# -a* ^ sacl-. 

^V^. (C)21 ^a1^ ^o], ^^1°}* 7-1^* A>:g.^ . ofl^- ^-^ ^ai^ d| 

21 ^Ajoflfe «el-^°> CVD'^ -i-ol A>-g-5lHS. ^^?fl7>. ?l:gofl t^e} °| :(}■%: \a.^7\] ^o] >i^^(through 

put)o] ^11^* *>il7> ^^>3JtVi^. 

oH tfl*H. £221 (b)2l £a^ *7l ^"3^* '«->-g-?b ^-9-. <41S- 1-^ £S<i =a^^2l ^-l^ojl^ i^:^ ^o] 
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^« SlS. 7iS.S\ ^^m: ^^^^ ^H*>7l nfl^ofl ^^^3^ CVD^^ ^21 ^^^'^ «fl«fl^ 

SEt}. ii^ ^"^^^^ ^-^JsV^ 5>%2l ^S^s uvo^ ^ * (pin -hole). 3^ (crack). ^cl-*}* '^«H7>fe -t"^ 

^J-n -§-%= J^l^a- 2:4^ "^^^ -tl^ «JI^2^ Ai:£ f^^^v <g«ofl afl^i^ :go4Bt. ^ sa] ^ 

J: BflAjo^ :5l;^l7> Sl4^ ?i^44 ^-^dS] aS.^S.H» Ij-^l^ ^ H^L. e»^4 ^^-g 

2:4^ cflsi) ^-sti-ti-. 

£221 (a)fe ^-a- ^I^J 3l4* ^f'^V^l ^1*tl A>-g-tV v+Bfifl^ S-aol^l-. £2Sl (a)"!) 9X°^^^. 

4 ^-l- €^ ^>«l°fl ^-a-^ ^7>«>^ 9«Aj.*.o. -I 01 7]. ^ojofl cfl-i-«H ^^J^ M-El-ifljl. ^4*^1 

£24 (b)^ -a ^15. ^rh ^^4 ^-1- 'tis: AVoiofl ^oj.^ ?i7>*>sa* i»fl4 ■f-4# ^^4 'Q^* ^4M1^ £^ 
°14. 

^ -^A] ^EfloflA^^ ofljgo^ a^l ££S.A^ i^'iel = A>^§>71 '?]7l- ^<a-oi ov<a tfl^-llfe f-4^oi 71 

4 001 431, °]7> ^-a-i- ^ojig ^4#ol ^J-'s^sl-:^. 'U^i^ ?i^2Jt. 1-^ t^2:(A)4 ^-f VA. ^2: 

(B)4 ^^<Hlfe VB°fl-^i ^4-i-4 4H(TMAX)'H1 ^t!-4. 

ojj^^ JLA] ^j-^joiiA^^ ov^-^B^ ^4-i- 43(TMAX)* ■¥-<^sV^ ^i<a- A>oioflAi oijxg* ^^*>fe ^-Hl'^i. -S-?] ■f-4 
# 4H(TMAX)"l- -^'^^Vfe 4711 ^f-a °-S='^4 ^°>^4 4^^°! 4-^«fl^4. 

<^7l<HlAi ^i(A)4 T^2:(B)o1]Ai^ ^± ^^4°l| «fl4^ ^"^44 T^2:7> ^^-olsl-Til-. ^2:(A)^ C =6.74 ^4 
sl^ 4^ 350nm nfl^^V a$ ^^ol^i, ^^(B)fe ^7>5. e =3.04 5.^% -^4 ^"^4* 0.6;fln 4# all4^> t^2:o1 
4. 

^ ^^4 ?J71- ^'a---?-4^ 4H5>'a. ^4*4 4Hii* 7-14 44^^ ffl cfl^fl. ^4*4 iko] 

4a7> 4fe ^4 ^°J5]tol ^^(A)°fl cfl«fl ^S(B)°114^ i.2«fl ^ Si4. 

^oi-7l ^^J-'S- 4iJi ^^4°J1 «1144^ =a^4. ^ »Ji'g#4 ^^4^ ^>y*>fe ^«a44 ^2^4 44oll 
7l«at.v4. 
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7> 5)^ ^°j2i°fl Cfl^ ^^■^^(x)7> ^Vol^ 2^- ^2:21 ^u^^o] 3la7> Sj^ ^°»}-i)tSl =^Sl^Cf. 

:^o} o.s.>H vi[^^t}A]^ ^^^"fl ^^fl^V^l 41*>fe ^^li^. 

BE-^V. ^2S\ (a), (b) ^ (c)<HlA^fe ^± 'Jfl^l^ ^<a^^2l ^2:S.>^i -B-?i*ol 3.0«?1 -^-71 ^^^i"* 

-^'g^VSa^l^. *^ -fr^^o] 3.0Ji4^-& ^^^o-s. ^'i^l* ^-¥-'>11fe s.2co11 3j4ds1 7l#7l7> ci^ ?i 

^tflS. a.OJicl-^ ^^^tb ^^Sl 7l-i-7l7> ^^«il^Al^:§. ^«g-^ ^ SU^^ 

■g- ^>-l-°l oj-^J- 27>xi ^41- A]:^ HflAiii. ^q-si -f-^-ill^ -8-^ ^ 

Zielal. ol«>Sl ^^ofl ^V-8-«m ^ SUBl-g- S5al^lii:El7l- «fl:*l3El^ 7]^^ ^El- 

ifljL, TFT^ s^^isl 4i;^>?l S€?^l:iEl# M-EFiflji. Cstg^ ^i-a- -S-;^! S-A^^ 2i^*>7l ^^ 

-8-^^ CL^.^f- -tli «fl^l- CEfe ^-i- ^q-* M-EVifljz. GE^ ^-^1- -Us. M-E^vfl 

jl. GL^ -ilx «fl^* H-E^xflal, SI^ M-H^MlJi. NSIfe S5Sa^1^Elfi] S-etlo] ^ 

«VS.5S11^S1 ^^Hl- Ji*SV7l 01 -i-^*^ i^tl- ^Hl^ ^^^S. oj^ol^lfe SD^ 

^efl?I ^^ol "^^J- ^S. M^Bftfljl. DL-g: '^^j- l^Hfvfljl. PXfe ^ 

± i4e}-i41ji. GI^ -^J-71 TFTSl TllolE ^o^ev^ ^■E^-^^^Jl. PASfe ^^^]:i^^s] iiJ:BV* M-El-xflji. 

TH^ 7^^^ i4H}ifluZ. oiLi-a- -8-^ ^1^* ^^-2.5. «H 'Sie'a} O.S. ^^^«>^ JLitg ^S!^* 

M-El-vflji, BM-g- :^>^ 3fl^^ i4Hl-vflJl. CFfe ^Ell- ^Eftflji. QC^ SLV] (over r coated) ^El-iflul, 
SUB2fe ^E1#21 7l^b^ M-El-'^c}. 



SE?V. ORIl ^ 0R12^ <4Bl-ifl Jl. POLl ^ P0L2fe H-El"^^. GTM^ -il^ «fl^-8- ^^V* 4 

a) «fl<d-i- q-Bfvflja. SL-8- 'fi-g-^fll- ^e^^^. TCi:Sr ^>^1- ^ll-^ ^ ^-f- ^J: ^fl-a* ^^V^l sfls. 
M-El-vfljl, TC2fe -tJi «1l^-8- ^;*>(DTM)S1 sflS. ^^-i- ^-^^'^14. 
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ol<Hx1. Hi-Hie* #3:5}«^ ^ 'S^<^ S.^] ^EJ)* 'g'S^Vcf. 

1)1- f'^^ ^2:0]'^. 

^ ^"g^fl -^^^ JL>^1 =a-^lsl ^■^] M-El-iflfe oflE^u. B])egi>;^ oV:^ ^a] ^Ajs^ TFT 7]^^ 

£4^ £3 A-A'S. ^1- ti^€^ TFT 7l3a^(SUBl)Sl ^Bj-vfl^ H^olJZ. £5fe S.3 B-B'S. 
^E}'^ nl-€- TFT 7]^(SUB1)S1 'S^'Sl- ^E^-uflfe S-^olcf. 

«V5} E^^]>:E1(TFT). -8-^(Cstg). ^^(PX). ^S. ^^(CE)ol ^}^^ ^^^sl<H ^'^^ 

^^(PX) ^ ^f- -tlJi ^^(CE)sl 2}<HH "aY?!- ^ifc^ofl^i 4^5. afe ^^J-^s 

^^(px) ^ ^* -iii ^^(CE)fii ^-y- ^^-a- ^^si«H 5a:ii. -ai ^n-acDDsi 

^Efl'='fl^ife ^^5V E^;^liEl(TFT)S.A-1, ^(it) i^iEflTl^Sl «VoV e >,Bl* A].^*} Jl ojl^. TflolS ^ 

^(GE)<H1 e^^liEl(TFT)2l ^T^l^l ol^^o^ ^oj-o] 7l-*Il;^l^ ^£^flf^(SI)ol ^^Efl7> £)J1. 
El(TFT)2l = Eflo] :5l^ol <g^v A]:£ ^^(SD)?Vol S-f-o] ^^t. ^ «fl<Hl. ^^a- -tl^s: »il)^(DL)<^l 

7>£|11 Sife ^a^ol ^4: ^^(PX)'-!) 

7)1°1H ^l^(GE)Sl ^<a-ol H^^l^Elol '^TJl^l ^"J} olsl-o] ^-fofl^ E^^]^Ei(TFT)Sl £.211 

^ ^^oi "^-a- ^^(SD)?voi :aoi£)s.s.. -tiJ: "B-jKoDofl ?}7>5iJi safe- ^-a-^i ?i^(px)«=ii 
^4 ^#5ife -g-^(Cstg)* sii^. 

■g- ^11 ^^1 ^Efl«HlA^, x«J-sj:^S. 'g^S^cH Sli^ ^-i- -US. ?i^(CE)^ <§^4 -^^o]] ojo^Ai, -id^^-o^ 

^ *<atb ^^^^ «D^(CL)°II. TFT21 S.^ &±^(PAS). tH^IH ^<Se]-(Gl)-i- 

ofl^i o.^ 711^^ ^(TH)# -i-sfl ^7]^o_s, ^^^o] o^cf. 

^<aov(oiLi)si -tis ufl-acDDsi ^^-i- 1^2} ^7i <^>a- ^tii ^n-idcDu^i-i- s^^^ 

SEt!-. ^ ^ll -a-^l ^EfloJlA-l, ^q-(PX)^ ^"3^ S^^l:iEl{TFT)4 S]fe 'g^'- ^ 

^ ^ll ^^1 ^Efloi] o^s].^ <^>jj Aij: afl-aCDD^-Hl -tl^ ^^(CE)ol f'^slJi Sife "^^ofl. ^-S- 

'Us. yiW^iDL)^ ^S. ^^(CE) A>oloi] 71^1 -8-^* 7.]7^^ ^ oXt]] ^cf. 

<=^11- 1-^. S.^^ ^<ae^-(0ILl)-2.SAi -S-^^ 3.0S1 >^>-§-5>Jl, ev^^l* 0.6(flDS ^^<=>flfe 'i^^ ^S. 

(DL)4 ^* 'il:^ ?i^(CE) 4ol4 7l>S -§-^^ ^^51-(oili)* ^^sj 1/3S. ^i^^c}. 
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atb, 4i^(PX)^oil ^<g5)-ofl cflsflA^fe ^o}. 7j*>s. -y o.T'ife ^oio] ^ ^ sifetii. 

{OiLi)ol ^A^}^] sUi^. n^^^. ^<}^s^* "S^^lfe -9-?lol slfe ^93^^* ^n^l?-]^! 

3 ^12^, ^f- ?i^2i ^^'S^* 'ii^^m ^ si^i-. 

afl-acDL)^"!! ^'■71 'i^^ ^s. ufl-iKDDl- f'^^l^ ^-i- €^(CE)°fl «ll 

^ -i-^i ^'Efl'fl ^*}^. ^<35V(oiLi)si 5.4<=fl 2i*fl ^5^• ^si^ svoii oi-^ a^om ^ * ^ 

^. <^^o^ -tls: Bfl>id(DL)4^2l •¥-^'- -^-^^ -i-^ -t* 3)4^ ^ sx^, <i^i ^S. ^^^iDL)^ ^-i- -tl:£^^(CE) 

StF. ^^'-^'Hl^i ^* ^^(CE)# 7>^-t "fl^ 'HRl-'-^^l ^o^7l 1-% -i-sfl -ili «1)^{DL) £ 

^sVfe l*-^]^ ^ XI=>1 «fl^si -g-sfl* ^ ^cf. 

n± ^d^(.PX)^<^] ^<a^^(OILl)# ^^^*}^ =f-^ ^a-'g'-g- <a-2.?lcffe £2S1 (a), (b) ^ (c)«>ll 

n ^-fofl^ 'g-^oi- -tl^ all-ti(DL). ^-f- -ilJ: ^^(CE) ^V<^1s^ 71^3 -g-^ iL^ olsjofl ^<?3eV(oiLl)Sl 3| 

oH i^-ef. ^j*fl^ 0.5.^ JES^ ^'a5j-(oiLl)4^°fl'«'^ ^2. ^^(CE)* 7>^^ nflofl. TFTSi iii^(PAS) 

^ 7flolS^<3^^(GI)2l ^t^v -^^O-S 1421- ^-*S^>^ -^^o^ ^^(SD). Si^ -tlJ^ 
GL). Aij: ^q-(GE). -Us. ^MiCD^] -§-b(| a>;^i^v 0^14 

^. ^-t-tV ^"1 ■^'s--^ ^2flo>^ S}-i ^^(PX) ?J ^'^l- ^S.^ ^S.s] ^ ^1- 

£4«^] iAl*V «>2l. ^ol, <^Aj. AiJi ufl-aCDL)^ WDL/an. f^^d -^^"71 <^^i- «fl>a(DL)Sl sfl^ 

-i- ttj-e)- o.^ '^'^^t!- S-S.^ =a^HV(oiLl)Sl 3fl€-^€- WlSOlwn. ^f- -il^t^ ^^(CE)2^ sfl^s.^ WCOMl^an 

oil- ifl^^oii cfltflAi^ ^V7l <g>^J- ^A^s] ^7^) ^}3ifl jLJq-. afl-ysl 7]^S -§-^ ;^1?J- i4 ^ 3.Sel4i^Efl2) 
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<g-a- -Us. Mfl-tdsl ^7}) *>tfj jLSfofl tfltfl/ife WDL< WCOMlolJl. afl^^l 7i>'S -§-^ Sl^'fl >H«fl>Hfe WDL<W 
ISOl-^l ^^^^ °fl<Hl ^ Jl41- "9* ^ 514. WDLofl cflsfl WISOll- ^Tll *>. ^ 'S'S- «fl^(DL)<*l 

i^R> ^ll ^tfls} WIS0KWC0M15. ^-^^^V ^•^^'-(OILl) #^ 

1- ^f- 'tis: :5i^(CE) sflSl* ^^5V^ ^^^sl-fe f^2fl T^^ioJl ^ 

i 

WDL < WISOK WCOM 1 
WDL>0 

7] 711 €4. o1 «fl^^Sl SJL l-^oiq. aJI^^ ^t!" e1«J (rubbing) Al^HI ©.S. ^«>fl i4 

4. 

£40]) £Al^V ^EfloflA^^ i7°ll^i ^#s>^ ^>7l -^^(^-S- ^S. ^^iCE)2\ afl^^ (WCOMl)) 

ojoj) iq-ei-. £.3.^ ^^^^(OILl)* ^^^^ ^-foflS. ^}*> Y*.^^. 1-^* iJ-^m Sli^. 

^ll ^Eflo!|A^^ cfll- <g^v Al J: n11'«d(DL)Sl ^ WDL# 6tfn, WISOl* 12/an, WCOMl* I8m^ ^}'^'^. 

A]^ ^^o] atj-sM 3et"?]o1^1^. ol ^^^^^] ^^'r* ^^^^ 

£6^ £4°fl ^li ^^1 ^i^(CE)s) ^-a-* ^^^l- ;*IU ^^1 ^Eflofl sI<H 

£4S^ ulsfl, «g>^o^ tiil.^(DL)£l ^1-3^1 JL2f7> ^i:^V <i^t!- ^ ^ "-^'g^ «ll»^'=^l SZ'H^i. o.^ ^^j^v 

ii^ ^i<ae^-(0ILl)°11 s)*fl ^'■71 sfl^ BflA)?]- 5l^lo>. -g-f- A]:^ ?i^(CE)ol 

^■as]-(oiLi) sfl^si ^s>i- ^<HAi ^ja.7> Si O.S.5.. ^-f- ^± ?i^(CE)al ia->a«>fl tfl«(] -g-;^-^ ^tji 

^ ^"^^ ^li ^^1 ^Eflo] ;g^cH) i4°ll^i sfl^^al ^a^J: ^Tllfe-. 

WDL < WCOM 1 < WISO 1 
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WDL>0 

S.7-a- S.3 -fSl A-A'S. ^n^i TFT 7]*(SUB1). 7l^(SUB2)# i^s>fe ^^S-Ojcf. 

«vdv E^;;^]>i;Ei(TFT)7> aflAjsl^.'^sl Jf-'g 7l:^(SUBl)^ TFT 7l^ole}ji t}jL, o] TFT 7)^i4. ^^^(LC) 

-i- «fl^l3^^ Ifl^^si Jf-tg 7l^(SUB2)^ CF 7l^o1s^^Jl.^C^■. 

o] f^^^^jL, o] ifl^(BM)2^'^^^?! 'S^^ ^^^fe 7fl^^<^fe 1E1(CF)7> <i^j3sl<H sai^. zie] 
31, 3i11^(BM) ^ ^El(CF)» <^1» -i-^ ol^oi;^]^ st.^ 3.S.^{0Oo] ^^^^SL, o] 

TFT 7l^. CF 7]3&, zl-z^sl 5l^^(oli;^#(LC)#s^ ^Jij-fe «tcfl^)oflfe ^«§=^(P0L1. P0L2)ol 9X^. 
-M^l ^tfl°fl>^i^ ^± ^^(PX)3^ Ai^ ?i^(CE) ^V^l-^ -f-"^ 7l:^(SUBl)4 71^ 3g^^ A^^^ 

i^^sl a:^^ «2fl;^jo^ ^^^(o] ^^1 ^Efl^fl-^i^ ^1* 1-^ ^^(PX)4 ^-1- -ti:^ ^^(CE) >>>ol2l 



i^-gel -i-s? a.H.» piB-§-s>^, 7)$(SUB1)4 712^ ^s] «i-*j=o.^ ?i;q]7> t^sI 3g^t|- ^^^^ 

^7ll7> 7131 'tis: ?i^(CE)sl am ^{£7 f'ofl C Siol'H^. ^-f- 

CE)^S.A^. <^1. 1-^ A}.^ oil- (ITO) £fe -tV^ oV^^OZO) £fe -b}* -ai- 7l]Hn>:^(IG0) o] 

■f-'^ ^-f ^a^PV aA)si7ii i^ji. ^1- ^s. ^^(CE) "i-^ ^s. Mfl^(CL) 



42^. 'g-a- ^:2: «H<d(DL)^l'Hl c)|*fl^ife 1-^ ''ll:i.^^(BM)7> =l 3.7\] ^ ^ 9X 

^. 

S^, -f-^ 7l^(S.UBl)°l| cHt^-f-"? ^"51 7l:ia-(SUB2)s1 fl^l Sl'H^i.^^^'t]^ afl-aCCUS] 'SI nJ"*^ 

£7o11^ ^ll ^^1 ^^^^-Ife -i-^ Dm«1i(BM)fe -tlS wfl'^KGL)^ ^ ^5,v e^i^l^ 

EUTFT)^°11S> ^^^sl-H Si^. 

^ols £c (normally white mode)^ ^^^1 "^flSfl-^iS ^-g-^ ^ ^I^l-. -^l ^S. ^^(CE)* -^1* 1"^ 

Al -S-Sl ^ ^^^^4 l-^'^t.^ -^oM ^>7l ^V^^^O-S^iS) 7)-^^ -^O^^V ^ o^cf. 

£8-a- ^ll -^^1 ^Efl'i'^l nJ-^^ ^-S-^'- T^^iSl ;^fli -^A] ^Eflofl o;iolA^o^ ^±s\ ig^io)ji_ ^^i] 

^^S.^ i3oll M-E^-di ^11 ^^1 ^Efl<^ Sa«H^1 n± ^^(PX) ^ ^J: ?i^(CE)«>fl ^^-f-* ^^^t.^ ^Jol'^. 

-^^^ *H "^^sl o«^j «4o^ H]^^ aj-^l^ aVtflS. *>^(£8 f'fi] LCI, LC2). 1-^ 

iAi <g«^ 2^-¥-^-¥-El 2|2^- ^Sil- "flofl ^37)^ ^'•'^*>(«felfe)l- A^4ii>^l?lfe 
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^ 'tis ?i^(CE)-i-. ^^7] tl: *?}-%t<»fl cfl^ z^:£(P^ «n^5V(0RIi)Sl s]^^ ^^J-^S «fl^(DL) 

""^^^A <a^^l^m ^-f. 5-40° ^ "^^7} a^^)^ ^^Wtii <S^>€ 2}i(-2e)s 'il^^'^l^lfe 53* "el- 

^1^^^ ^-^J^^S. 2flli^>l^t;>^ ^^-2.5.. ^#^V £T^lol «J-Alo^ 7|.;^^ ^ oli^. • 

^5lJl. ^ ^A) ^EfloflA^ ^^(PX) ^ ^f- -ilS: ^^(CE)^ £8 ^3] y^^^^O_S. -a^l-Al^ ^>a5>Jl Sl^l 

is f^sl x«?}%to.^ .g^vAiT'l:^^ s>o^. o]5jofl di*!) ^AjsH 'gEl *fl:£ 

71^3 -§-^ s.^^ *^H1 ^'^Itl s-^s. ^ Sli^. 

^3<^ :£Al^ ^A] ^SfloflAi. -g^^f. ^s. «ll>a(CL)Sl nfl^ll- ^3i3\ ^Eflofl oXo\a^s^ ^q] 

^ll ^-"-l :a-ol ^± «fl^(GL)#o!l e^*V7fl «fl^l«fl£. ^1^. 

£10^ :£3°»1 £AltV ^EfloflAi, ^^(PX)# H^^'-^.s ^-^^^ '^3i2\ ^a] ^Eflofl SI<H/.^^ 

5.3^ ^A] ^EfloflAi^ ^^(PX)-a- "i^i ^S. ^q-(SD)Sl t!-^* zicflS. ^^5><^ ^^^SlJi, O.S. <^ 

A^ ^± ^^(SD). '^^J- ^5: «fl-Jd(DL)* ^^^*>^ "fl-id ^s-s. ^A^51<H sic^-. 

^ ^ll -a^l ^Efl^ ^'='1. ?1^(PX)<^1 ^'gsfl^l^ ^2f^<Hl Bl«fl «i(e)iAi^ nflai ^cfl ^^f^o] § 

Aj-s)s.s.. ^^(PX)ol "II* ^SS. «>l^oi^l^ ^-f Jicf c-l li-Tfl SAl^ ^ sa^l-. 

O) £7°flAi ^}S\ ^o]_ ^<J} -^017]. Alofl oflxg ^;^>^ 2^7lfi^ Aj-EflS. -^>i]SVJ1. ^ ^'■Ell°flAi ^iA]*> 

ojofl 4el-, ^^tlV «1#* ^:e.«}^Ai ^cfl ^3if^# %H^Al?J ^ o^ri ol ^^(PX) ^ 

5-^* ^ 3fl^^ '^fl^'*! ^-8-*V7ll 

£.1251 (a) ^ :£l2fil (b)fe -g- ^^S^ ^11 ^^1 ti nflEsa^^ qa^^ ^a] ^^^2\ 7]^ 

£^£.5.A1. S.12S1 (a)fe -il:!. «fl .TEtJ^l- (GTM) 7> ^^^]^^ ^^s\ 3.^^o\jl, (b)^ ^'S ■g-SJ 

:^7] q-Efxfl^ a>S^ ^o], xlf^^^ yU"^^^ '^'^Slfe ^7l z^- Ali uflAl (GL)o||fe 

^AV AI31 aflAi-g. ^;^>(GTM)1- -f-*!! ^>^V ^qsofl s1*|| ^*>2^ o.^. ^a> a1^(^^ ^&)7} '§■^s\^^ Si 

^aV a]^ Mll/i(GL)* n^2^ «fl^l5;^ z^- cg^sl «Vo}. E^;^]^El(TFT)fe ■*^7l ^A> AlJ:ofl ^^^i:^-. 

ol X\s.3^ E^olololl oV^ <^AJ- A]:t. ^f- ^S-OflAi <gAj- uflAl^ la^^XDTM) » 71^ yWo^^-e.^ <a^cJ-S)Jl, x 

>S-*^ »§-a£lfe. 4 'i^i -Us. »>llAl(DL)<fl '^'S- 'tis:?} ^^^c}. 
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^(CE) >«->oH ^>n# 

£11 sfe ii2si (a) ^ (b)°fl <^^oii v+Ei^^s R, G. B zi ^s.^ ^ 'g^'^i ^^ 

^n. ^^7> ^>g5)oi i4^^:a $x^: 

TFT 7l^(SUBl)3^ CF 7l^(SUB2)'^ cfl?.> ^^^^ :£12S^ (a) (b)°fl «>5+ ^o], CF 7l^(SUB2)2l 

^^^^ "a^^CSU^fl Sl«f| ol=-o1^1ja, o] ^-g-7fl(SL)^ 7l:&(SUBl, SUB2) -^V-^Hl -g-<as>7l 

^^7] 'g-S-7;fl(SL)2l S]^, TFT 7l4a:(SUBl)Sl ^^^fl-^i. 7l^<Hl 31*11 ^o]^] ^-Sr <a^<Hl^.2|2| aij^ uflAi 
■§- ^7>(GTM). "^-^^ ^as: Bfl-id-S- la^^XDTM), « Hfl^-§- '&^>(CTM)7> ^'^JSJcH ojq.. 

£1221 (a) ?J (b)<Hl^^fe ol f'-ilMi Al^ wfl-iKGU-S- ^^>(GTM)» <^]^m^ $X^. ^ ^^}^ S.^ <a^l-* 
^1 ^'Hl ^^A]^ ol«VA^ £^?^* *.Sfl TCP(TAPE CARRIER PACKAGE) £fe COG(CHIP ON GLASS) IJ"^ 

S£. ^7] 'g^;>l](SL)Sl ^-¥-(£1221 (a) ^ (b)Sl SV^)<H]^ £Al5>^l ^<a^7> SlJl. c^7lAi^El 
^<atV :?Lo||^ ^<a^'>fl 21«I1 'a^ol ta«fl^cf. 

£132] (a)fe ^"g^l ^A] ^Eflofl ^El^ °B£Sl=i^ 5.^1 ^^isl ^A>>OJ: Hl)>a(GL)^ ^^KGT 

M) ^*2l 3§^£«>lul, £1321 (b)^ A-A'S. i4El-vn ^-ir £1321 (a) 21 ia^£<»m. 

£1421 (a)^ -^^i- ^J: «ll^-8- ^^>(DTM) ^^s] ^J2.^ sj^iolji, ^140^ (b)fe A-A'^ M-El-i^ ^-t- £ 
14S1 (a)2l cj-^£olc}. 

£1321 (a) ^ {b)<^ £^ls>^ a>2l^ ^-^l, afl^-g- ^^XGTM)^^^ ^ig 7l:&(SUBl)^2l 
«ll^-g- <^^ofl. ^Af A]J: Hfl^(GL)_2l 'a^J-^7> 

b]o^Ai, AisL wll^(GL)-a- ^°], 7\]o]E. ^<^°A(Gl) ^.''^^ E^;^]iEl(TFT)2l ^^n(PAS)'='] ^^}^^ 
S. oil- Tflols ;gc^°}(GI) ^ ^J:^(PAS)°l] ^A^€ ^(TH)°11 2l«fl A] J: MflAi(GL)* ^ 

^tl- ia-¥-2l <a^7> i^#£lJl, o^7H ^^-g- Bfls. :a^(TCl)ol ^A]- aIJL Bfl^iKCL)* ^^tt a£^ *> 

^^^5i<H sai^. 

^^^1- ^^-8- ^£ ^^(TC.l)-Sr ^-i- ^s: ?i^(CE)* ^^^^V^* "fl2l- ^'^^ s^nv ;,^^o\] s]^ ^<^^ 
oiA^vjH- ^o] ^AV A]:£ «M^^7l-(GTM)7} ^^^€1^. 

-^^Slfecfl. ^ ;Hll -^>^1 ^Eflo)]Ai£ ^A> A] J: Hfl^^ ^/^>{GTM)fe vflofl;^A^ol s^o]y^ £^51-0.^ ^^gSlS-S. £ 

# ^7.} ^^3] AlSp^* ^^«1 ^^*V ^ olc}. 
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o] , £iioj| «>«2l- ^o|, Ali Hll>a-g- ^^>(CTM)fe ^± «fl-a-§- ^^>(GTM)Sffe wVtfl Hf^^S. 

^S. afl-a-g- ^t^XDTM) ^^-8- 5.14S1 (a)^ (b)a^ ^^l. -f-Jd •¥•'3 >l*(SUBl)^oI| >i]olH ^"^^'■(GI) 

o] c}^, 'tis: Mfl'Sd-S- ^^Kdtm)7> ^^Jsife <§^o(| <gA^ Ai:£ wfl-iKOL)^ ^^^71- 

^^^^ ^^^€1^^. i 

^V7l ifl^ ?i^(TC2)^ *-(TH)oll 2]^ <^^v Als. wll>5d(DL) ^^s] ic# sj-o^ ^ 

(TH)^ ^S. afl^(DL)4 ?l7l^^S. 

-a^l ^Eflal <gAj »g^ o^ ^sflofll. £ 15 52 S- 16S1 (a) -(f)* '*)-8-*>'=^ ^'^tb'^. 

i 15fe ^ ^E)]o^ ^2.^ ^^«>7l ^t!- v+El-ifl^ *«-5Eom. S 1621 (a)-(f)fe 

£. 15fil 4a}- TFT 7l:sa-i- ;»fl3l-«l-^* nflsl ^^7] S. 3°ll A-A-^l- n}-€^ ^^^<^]J1, S. 1 

6S1 (a')~{f)^ B-B'S. lt^^ ^^So1c^-. j^fn ^a] ^EfloflAife. ^;*1l:5lo.^fe (A)-(F)2l 6^3:^^ S. 

S.B\±=Li^3\ 7]^TFT 7]^(S\}Bl)o] 

?^(A) 

7l:&(SUBl)* ^«l«>i. ^ S.^ ^^«>fl <^1» -i-^ :±:2lEj^^<Hl 2}*fl Cr^* 100-500nm. ^V^^jarl-Tfl^ 
150~350iim ^-^^t}!^. 

S. «fl^(GL) ^ ^-1- -tlx ufl-aCCL)* ^-^^tb^. 

i 1621 (a)~(f)°11^ £Ais};^l ^53:^1^, "fl-a-g- ^^>(GTM) 'g^^fl^ nfl-yCGDSI 

"S^?^^*. ^f- -tli «fl^-§- "a^XCTM) •^'^oflfe ^-f- -tli «fl^(CL)2l <a^-¥-* 2121 ^-^^tbcf. 

^^(B) 

^1 ^<?3 7l^(SUBl) ^^'fl <^)1-1-^ ^eftii']- CVD^<H1 2]^ 7\]o]^ ^^^^(GI)°1 s)^ ^^^e1^^^*2 
00~700nin ^5., aV^ajsl-TJl^ 300~500nin2l ^^^S. 

SEt!-. °1 7\]o]^ ^"i^^UG^sl c^l* l-el-^^l- CVD^°11 2l«fl oj-isss]^ ^else]-^ 50~300iim. u> 

100-200nDi2l ^ ^-i- J^^^ oj-SLsstl^ ^el^^^-^ 10-lOOnm. u>^3|*>7)l 

^ 20-60nm2l ^v^^^S. $S>^ O-S. 
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Jf-^ 7l%(SUBl)Sl ^^ofl. ofl* 1-^ :i3i|El^^oU s\€Si Cr^* lOO-SOOnm, «>^3}Sf7ilfe 150~350nm 
^^^iVcf. •. . . 

^^(SD) ^ "^^J- ^S. ^^(SD)* ^cfl^ Sl^«>«^ ^^^t^ ^^(PX) ^ ^7) «^ 
^± ^^(SD) fi] =S^^' -tl^: Mfl-a (DL)€- t^i^. 

S^V. £ 16^1 (a)~(f)°flfe S-Al^W ^51:^1^. <^^'- -tli "fl-aCDD-i- ^;*>(DTM) "S-a- -ils afl-ac 

in ^. Cr^* ">^HS. '»>£2 3^^ ^sl^B^-^ ofl ^1 tti^l-. 

^^(PX)S1 <a-¥-&^ TflojE :go^°V(Gi)^ :f.si] AlJ: uljAi(CL) >->oHl>^^ -g-^CCSTG)* 

S)ol ^el^^^-i- 200-900nin. «>^^*>7fl^ 300~500nm2l ^^^S. 

(GI) * ^1 «S ^ vfl «4| 'tis: Mfl ^ (CL) ^1 <a-¥-» 7] 7] ^ ^ (TH) * ^ 'l^ tF^f. 

-tlx Bfl-sd-g- la-^V(GTM) '^^•'fl^ ^:2: sfl-iKGDsl ^^J-^* i^t'Ai^'i?! ^j^^ ^.(t 
^± «11^-g- la^XDTM) ^^'^^ ^fl-SKDDS^ -a^-?-* iL#Al7]7l ^(TH)^ 

^^I'^l^S.^^^l -i-sl -S-7l7^1 -^^1 Sfe -S-71 -g-^'M Si* ^-fi-«>fe -¥-7) i-elT^. oill- 1-^ 

SOG^ •i-Sl^ois>:0^ o] ^-^^(OILO^ 0.5~4wn. «1-^3l*>7fl^ 0.5~1.5m^ ^^^]S. SLSLHi: 

^. 

o]o]^^. iS.el4:^efl5il 7l#* ol-§-«>o^ ^"S^i-a- -tl^^^s ^^^tl-^. ^^^«>^ ^5: «fl^ 

(DL)4. ^^^Vfe ^^^(G)°fl^i ^^^*>fe -T-"^ i^^v^S. ol^o^^]^ Ai^ ^^(CE)ol f^^sH 
£1 a^o^s. <a«5. 



^ -^S. nfl-acCL)^ ?i7la^ o.^ ^^«>7l ^^^^^ -^CTH) -^S. ufl-Jd-g- ^aJ^XGTM) ^-^^ 

'g^'^lfe -il:!: «fl<d(GL)s1 'S^^Yl- ii#^l7l7] ^(TH) ^-f- ^fl-id-S- ^;^1-(CTM) 

^oflfe ^f- -ilx ^fl-SKCDSl b^%^]f]7] *(TH) 'g^cJ- «l)/a-8- ^^KDTM) '^^^ "^^ 

ofl^ 'i^^ -ili ufl-tlCDDSl ii#^l?l7l -i-CTH) ^^<^ cfl*n>^i^ ^oli £.5.^ ^<a5}-(oiLl)-g- 
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^05 7l$(SUBl)fil *^ ii^s^El^^ofl ^'i ITO^^* 50-300™, «>^3|5}7fl 

70-200nin ^'^^t^'^. 

o]o]A^, ^s.e]^=LxSi{3\ 7i#* o]^i}c^ nq^^ <HRi«>ji. ^± iii^ *(TH)* ^-f- «1l-5d(C 

£ 163] (a)~(f')°flfe £^]tf>^l ^St^m. ^^y-^^ ^fl-a-i- ^;^>(GTM) 'g^ 3S. ^-i- ^fl-a-S- la^^XCTM) 
<g^ofl^ ^^V -il:^ afl^-§- ^^>(GTM)-8- ^ Bfl-tl-8- ^^>(CTM)-§- aflS- ^^(TCl)* ^z^" ^'Q^^^. 

•^-a- -tii ^B-a-s- la^KDTM) ^-^^ "^^<^^ ^s. BH-a-s- 'S^kotm)* ?i^(TC2)-i: 

<»l^ ^'gtb slSfl TFT 7l:&^ol «>a€i^. 

<S= 7]*Sl S]^d\] ^^^a^(POLl. P0L2)* «11^1«>^ K^] ^J-^171- ^14. 

^ ^ll ^'^l ^EflcflA^, ^°!^X0IL1) i£ oip];^] ^^^^s] ^-a^t-g- A].^s>ji i£eliiiziefl3i] 

<^1* l^'S. 3Ei^ ^^^(OILl)^S.Ai 1=^:^^ ^"51^^* >^>-§-«><^ -tl-i* St-S- 7>>i^ A}^-^ S.S1-01 ofl^l^oJl sl*Il 
ol ^-f . ^^goflAl A>^«Vfe Bflxl^iHSl oH;^loq fi] ^ ^S] JlS^Sfo^ B^-lr -f- 

[^12 ^^1 ^Blll 

£ 17~i 211- ^3i*V^ -g- ^^^'H] S.^] ^^1 ^"^tb^-. 

£ 17 S. 21°11 Sl'H'H, ^^tb ^11 'g'^l ^Eflsl. -i-^tl-T^^^ ^^'^^^ f-^^ Y:^* -i-oloi f-^slfe -a 

i 18-g- i 17 B-B'5. i-|-El-»a All- "Et^Som. 

^11 -i^l «^^^ «ll^i(DL)l^oi.qe)- Mll-a(GL)«^ tfl^ll'Hi -il:^ ?i^(CE) 

^sil^AS.^, -§-^ 7^7j-g- ^i^5V(oiLl)£l ^AJ-^ '^Aoi- <J:5: «11^(DL) ^ ^>^> -il^ ^fl-aCGUfil Bfl^ 
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t4E}/.i, ^ -gAi ^Eflo])A^£ <g-^o\^s: Bl)^(DL) ^ -US. afl-iKGUsl y]^ -g-^* ^^^^ ^ Sl«H. aJl-tisl 
'tis: A<^% ^ Slja 4^ ^'s^s^ ^sq^ ^ o^cf. 

a^. £3.^ ^^5V(0ILl)Sl'°ll^; 3)^ t.^^] 21*11 'g^,} 'tis: all^(DL) 5J ^'^> allAi(GL)2f *-f- ^± 

^ og^a- AljE iill>a(DL), M-o>7VAife Als: ufl>5d(GL) a^ofl S-^sffe MJ-^l^*^ ^ Slfe ^<H1 cfl*!) 



Al± «fl^(GL)2l ifl^^l- WGLwn. ^S. yi^^{GL)^s] ^^o^ ^^7] ^a} a]^ afl-iKGUSl 
^ ^^^tt -a (OIL!) si 3s))li^* WlS02AflD. ^-f- ^s. ^^(CE)sl WCGM2ifln 

S. ^fil*>^ £. 3 ifl^l SB'fl^i ^ll -a^l ^EfloflAi uVfil- ^ol Ali «ll^(GL)Sl ^^1 M ^ 

^^.{CE)2l f'^ -¥-^oJl Siol-^l. 



WGL < WIS02 < WC0M2 
WGL>0 

o] Aj ^sj-i^ zt ^^jm.^-Q-7> Sicf. 

SE^V saLtg l-a-al^COILl) 4€ ^^<^^^^ ^s: ^^(CE)2l -8-^^«l -S-^i^^ ^-f "fl^. 

WGL < WC0M2 < WIS02 

WGL>0 

S. 19^ ^-i- ^S. ^^(CE)Sl -S-^* :ilsl5H ^-i- -il^ ^^(CE)Sl sfl^ ^^v^ ^^tt(WCOM2<:WIS02) 

-^■71 ^SS. *>^, -^^i-.^J: «B^(DL) ^^^>'^W2l-. ")1^(GL) nflsfl-^i:£ 1-^ ''ilEgJ^(BM)l- 

^ ^ ojol. 7l:a-(SUBl)9fl tflt> ^"5^ 7l:^(SUB2)2l ^^l^^l <^-B-£.* cfl^^^^ ^ Si^. 

^ ^4i2l 7B^-i-ir ^ 9X^. 

i 20^ >^12 ^^1 ^Efl<Hl SlolAi. ^-f. A]^ Bfl-tKCL)* ^-1- ^S. ^^(CE)^ ^-f- ^J: ^^(CE)^ 

3E. 21'& :E 20 f^sl B-B'S. i4EV^a al-€- ^I:^5.oltq-. 

•S: ^12 ^lEfloflAi^ "llSelrii «fl*l«>fl 2l«ll ^^(CE) afl^a ^s^^^ ifls.^ o.^. ^^I?}-^ Si 

^1^*>7l ^f- 'tis: Bfl-acCL)^ ^3E.s ^^^-^ ^A7> Siol^l :i ^# 7D^#-g- ^-S-'^m ^ Si 
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^ ^12 ^^1 ^Eflofl^ife ^^7] ^-f- -il:^ ^fl-JdCCL)* ^-i- ^^(CE)^ ITO 5.:as]-o.s. i§A.i^jL 

oJo^Ai, £ 22--3E 37* #i5><^ ^^'gofl sitb S.^] ^^121 ;*113 ^-"-l ^tfl* -g^tVc}. 

i 22 vfl^l £ 37«^ Si'H-'-i. ^^1 =?-^i ^'^^ -^-s:* -i-olJi -f^^slfe- -a 

m ^^^] 'i^ Mll^(DL) SEfe jtlSL n11-a(GL)4. ^7] ^-i- ^^(CE)=fSl f'^ Y^oq ^ 

oflol'Si ilL^sV«^ -M^tbcf. 

£ 23^ A-A'S. ^* cj^iolji, 3^ 24^ i 22 B-B'^ -y* ^^^o]'^. 

•g- ^13 ^^1 ^5: Mll-a(DL) S ^5: Hfl^(GL)* ^-i- ^S. ^^(CE)2f f^^-s]?! ;^l2 ^^1 ^Eflofl 

^I|.E^• .>5j«l^^ ^]7]^ ^^o]z\, Mfl^ofl ^Tflsl *>3^ 5:4. Bfl^isl 7l>S T^-S- ■^'s- 

■g- ^13 ^-^1 ^<a^(0ILl)o1 7l£^ 7]% ^-^i^y] ^^°\]. 7flo]E ^<aBl-(GI). e^-nV 

^l^Bl(TFT)s| JiJ:^(PAS)«>fl ^ ^7l^fi1 Y^'- -i-^ ^^o) ^^fleV^ 

«oM%^ ^ sx-^s-s.. ^^oiq- ^jfl-asi -g-^fli- «o>^i^ ^ sife <=g^<i r^n^^s. ^tfl^ =^ sicf. ^-s- ^a^i 

«fl-ti(CL)4 -§••§■ ^^(CE)-8: £ 24'Hl i^ls}^ ^}s^ ^<»1 *(TH)* -f-^fl ^^€1^. 

(PAS) ?J ^lolH ^"3^^01)51 3} Til §>al Sici-. ol-o-fe ^f. ^s. ^^(CE)ol ^-f- *(TH) 

«Vo} iiX^(PAS) ^ TflolE ^^<a^V(Gi)^ 7W}<^ ^-^^^ l-(TH) ^ 

oH n|.e^, -^(TH) ^^S] ^Efl7> ^S^Slol ^o>^> ^,3^ ^Aj-^ ^^-^ ^ oj7i nfl^ofl, ^^4^ 

^f- ?1^(CE)S1 ^7171- -g-olsJl^laZ. l^"^ o.^ l"^^!" ^1?}-^ ^ 9X>\] 
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WISOSfZDi*. -^^71 Si^± ^^(PX) ^^^^ WPX/flnJe.^^ #78 sV3a SI^(WIS03<WPX). 
olofl ol-s^-. ;*)]7ltV ^i^^^(OILl)sl cj^oi] ojtj] A^7j c}.^> :^^ol ^± ^^(PX) ^^^^ =^-g-£] 

£ 25fe £ 23°fl ^13 ^^4^^ ^^^(OILl) sfl^ ^^^^ ^^g^ =?-2iS] m ^a] ^Eflsl A-A'S. 

3 -^^1 ^ol ?i^(PX)Sl ^(WPX)°fl ^<a5V(oiLl) 3B^s^(WIS03)^ ^(WIS03>WPX) ^ 

:£ 26^ ^13 ^^1 ^Eflo^ -g-^oilSAi. ^^(PX)^^] ^^^^(OILl)* ^'^^^S ^^-^^-^tb =?-2iS] 

^^2} £ 223^ £5L^ ^<a^(OILl)Sl *(TH) 3^)^ ^^-^ ^^^t^ "f-^o]^. 



^'^mOlL\)-%r ^^3^^<^ oflom. olofl icl-B}., ?i^(PX)^oll ^^^S. S.S.^ ^<3!^(0IL1)* ^ 

s.-^ ^ 9X^s.S._ ^Aj-^oflAi ^* ^s. ?i^(CE)* 7>^^ nflsl ofl^iqPol «vuv E ^ A- e1 (TFT) iLJ:5i-(p 
AS)2) 1-%= -^^l- -i-sil eV*sl ^^(PX) a^°fl :£^sV^ 53* ««J-^1^ ^ SZ:^, ^^(XP)sl -§-sf|s. «o^^l 



^13 ^^1 ^n^fiM ^'^sV(oiLl)* Aies^ BVoV5i.e>^ ^^1^ o.^^ cl-^af ^la-ol s^cl-. 

cflt!- 5.5.^ ^^^(OlLi)si -^^i ^AJ* ^^A]^ <g^-g- ^ej^^ O.S. ^^^-^ ^ oji^. 

cHJi:^ *(TH) ^t!r i^* ^^^] ^^^^^ ^^^(OILl)* ^1^1^ ^ 

^7> Si^ ^^5}-(0ILl)* >d-7lfe ^^Sl-*]-^ >il7l*>^ 3^>^1S1 ^^ol 1^ 

£t»-. SSefl^l^S 3s)l^^- o]^^c^ 22|s^ iSelizi2fl5i1 ^^j* iS-^ (OIL 1)^1 afl^* 

^>g«RS. -i-^, ^^^HOILl)^S.Ai "i^^^ =a<3i^* A}^sM -iVih* «>-§- 7>>iS. A>^?!- H-Ef 

5E. 27-& 43 ^Ellsl -g.^.^]5.Ai i^rii TFT^l S.^ iiJl^^PAX) ^}^^ '^m^^S. 
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TFTSi S.^ S.±n{PAS)^^M ^^-^e|^^^(e =6.7)* >^V-§-^c}. 

oJ»;^S] ^:S- ^«J-21 Aj-^^ -^^m^ A-yol sl^ ?i^(PX)^oIl ^;fl*V^ ^<S^'-<^1 ^g^E) 

-8-%=* ^^^«H. ^-i- 'ilit. ^^(CE). ^^(PX) °17}^ ^^s) <a:^-l. ^I-^*}?) nfl^g-olel-fe 5}^ 

u>fi^ §cf. I 

^ ^13 ^^1 ^EfloilAi, f^Efl ^3i<H]A^ ^^(PX)^<^] e^tl- ^"S^l- ^a-^l -Sd^ ^l^tb ^ 

ofl Afl^o] ufl^l^ o»;^^o]) ^oj.^ o]7].^i.^^ ,4)0^ TFT 7l^(SUBl)°11^i CF 7)^(SUB2)1- -S- s^^^^l -R-^-i:^ 
AflS-o) uflAl^l ^o^^ oi7].s].£j^ nflofl, TFT 7]^(SUBl)'>il^i CF 7l^(SUB2)* -R-^i-^^ iko], ^ 

3 14. 1^-1^ a^}-^-^^ ^°J-* ^ Xi7)l 3ilAi ^oj-^ ^7j^V ^ ^C^.. 

^^ ^]7]^ ^^ofl Mfl^l^ ofl;^jofl ^oj-^ <i!7>*}^* t^Sl TFT 7] ^ (SUB 1 ) <>fl CF 7l32-(SUB2)* -B-^# 



o^7]oflA^. A e 7> -S-o] ^-f <^lfe ^"a-* °l7>sH ^fe TFT 7l^(SUBl)°fl^i CF 7] Ag- (SUB2) 1- 

o] '>]7}s\^] TFT 7l^(SUBl)°1lAi CF 7l3a-(SUB2)* ^^^11 -R-^^^ ^<^]n^^ "^^fl t^^] 



7l^(SUBl)ofl 'T^^^S. ^c}. i4e>. ^'gofl ^7>^ ^-f ofl^ TFT 7]:&(SUBl)oI|'H CF 7l3a-(SUB 
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^ ^13 -a^i ^tfloflAi^, ^^ ^]?\^TFTs\ s.^ 21x9} (PAS) ^s.>H ^■%^^<^ ■^^^'A^^. ^ 

oHAi. £ 28 ^fl^l S. 3621 (a) ~<e •)*•*!-§- ^l3 ^^1 ^l3 ^-§-°ll» 'g'^tV'^. ^A)]^ o.^^, £ 22 ^fl 

^1 £ 25«fl M-E}\fi ^13 ^^1 ^Eflofl o^o^^i, ^^(PX)^l- ^]7l3}c»1 ^-I^IV i5L^ ^^5V(0IL1) 4 

^ m "fl-idsi 7H -s-^* -§-^i«^ "Ji^fii ^f- ^^-i- ^^}^% ^ safe 

£ 28^ £ 22°11 Si<H>H. 5^5L^ ^<?1^H0IL1). TFT iiJ:^(PAS)* -'d'^^^S. ^Hl^l^l^Sa-i- "flsl A- A' 
5. i-fEl-'a -{d* ^^£oli, £ 29fe B-B'S M-Ef'fi -«d* i^^- tt^S.©!^. 

-g: t\^. i5L^ ^"S^^COILl) 3llSd 7>-^2)-. TFT iL:5:eV(PAS) ^ 7fl<^lm ^<a^^(GI)^ *(TH) 

^ll =i^5}(0ILl) 3fl^<il| cfl«(| 341^ <H^^* ^^S-"-!?!^! 8^^:51 Bsa-^l^^el (TFT)fi1 S.^ 

^ Tflols ^<g^i-(GI)* ==r :^rt ^^(PX)^, *(TH)-^, i^#-¥-<Hl Sl-H^i^] aI^a 

£fe -41^ <^-a-S.^ ^ Si^il. ^ 711^^011 7lc^g>^ <m-%: ^cfl^ ^ 

^ ^13 ^^1 ^tfl'i'^ife. ^<a^^(OILl) ^ TFTSi ^J:^^(PAS)-2-S <^l^<H^lfe <ai^^^S ^1 

WI0S3fflD*. 'S-?! ?i^(PX) WPXwn^Pt #7l) SiT4(WIOS3< WPX). 

oHl i^el-. ^^*V<=^ "SI- ^]^^ ^^^(OILl), TFT^ S."^ ^^^(PAS)^S. o]^o]:i\:^ ^%■ sfl^fil 

S.S. ^^^^ ^7] Hfl^ 1:^. i!;^^! olAj.(i,^)oi) ^s] 1-^* 'S-^lt 9X^. 

o)l ?i^(PX)^2l ^<a^* -ae?^ ;H]7l^> ^ Si'H. ^Jl^^sl T^-i- cl^^ ^ ojr^. 

:£ 30-8: £ 28 ^ £ 29<^1 £^1^ ^13 -§-8-<^<^l 9X<=>]^, ^!a5l-(0ILl) ^^tb ^2:^ >ll3 ^^1 ^^<^ 

£ 31-Sr 30 A-A'S. i+El-Ve ^^JE-^lcl-. 

-g- ^13 -M^l ^EfloilA^fe A]^ ;<fl7l§>^ ^'^^^'•(OILl) sfl^sl 3£ 22"^! 37fl wfl^l«^l-al 9X^. 

oH 4e^, jEi^ ^^^(OILl) JSfi^sl 7>^ ^tb 711^ l-^-i- ^ SU'^. 

mPX) 3fl^Ml<Hl ^-g-5l£^ «ll^lslo1 SX^S-S.. 'U^^^S. ^^ ;<fl7l*}-3Ei^ ^<?^^^(0IL1)4 TFT21 K"^ ^S. 
^ (PAS) 21 ^%■ ^^ofl Si^'^iSl Aj.^ uH^^^Sl £i *%=«>lul. on^^ a|]^ oPjg olAj.(s.Dj) 

^) -§-21 S^^ «o^^l^^ 
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a^. ^ ^13 ^-^1 ^Eflofl^l^ 2ii#^ ^^(PX)^°fl>H. 'i!:^ ^^(CE) 7>^t ^^71- 9X^. 

Oil* 1-^. ^^(PX)-i- Al S£^ AlSl ^1- ^S. ^^(CE)* -f-^ 5£^^o.5. ^a^s>J1^> b}^ ^-9-. 

<^11- l-'S ^f- -tl^ ^^(CE)'8- AH <Hl*c! ^:£7> ^^-t} -f-si e^AVo.^ on^vo] 7}^^ o}s.s.^^ iTO 
SEfe IZO afe IGO ^-i- ^A7> 5a^. 

n± ^^(PX). ^-1- ^S. ^^(CE)* 2.-T- .£^«}o.s.^A^5l.:ii;i> ^-fofl^, <m«- *^ ^f- A]i 

^^(CE)-8- ^S.7> ^-y-tV -§-21 e^-tVo.^ j«>();^o1 7>^1}- oV^as^iiiS) ITO £^ IZO IGO •§"§• >^>-8- 
*>JZ, 5}^£l ^^(PX)^ -^-71 oV^epl^o^ ITO. IZO. IGO<>fl ^^}^^ ^S,7} t^^^S] 

ITO. IZO. IGO -i-i- A>^^o.S*^ ^ Slcl-. 

=is]jL, ^s. ^^(CE) 7}^^■M ^^(PX)«*1 ^m^^S.^ SJ^i ^ ^^"gsl ^1 

PX) ^ ^-i- -il^ ^^(CE)* ^^^«V^ ^^tt ^l^-Sr Si^^. 

£ 32a ^ S 32b^ £ 28 ^^1 29. S. 32a S. 32b^ S-^l^V ;^l3 -S-8-<«(l<^ «. "BH^i^ S'^l 

^J-AlSl 71 ^^Sl i^iolcf. 

£ 33afe^^1- Bfl-SKGD-g- ^^>(GTM) ^^s] ^A-¥- Jg^Sojji. £ 33bfe A - A • M-El-vfl 4^ s 33 
aSl ^^£o]ji, :e 34a^ <^Aj- a] J: u11a1(dl)-§- it^>(DTM) sg^iolja, ^ 345^ A-A'^ M-E^-'a 

nl-^ £ 34aSl ^^flc}. 

H 32a. i 32b Ml^l £ 34a. £ 34b<^ :£^lt!- ^13 ^^1 ^^S] ^^S. ^ -"d^^^S. sfe ;«)l7l^£ 

3.^ €<3l5V(0ILl) -S-T- <='151S1 ^A] ^EJl il2 141^1 il4Sl- -§^^«l-°^ ^"i* 

oHAi, £ 28 ^^1 S. 32a. £. 32boll ^l3 -S-§-<^°lI ifl«fl MJ-^a^l S. 35 ^ H 36a~S. 36e'l- 

5. 35^ S. 28 Ml^l £ 32a. £ 32b»fl £^1^ ^l3 -§-8-«>fl«>I| ^A^^ nflS^^^ S.a1 jg-^lsl ^-S* ^^*|- 

£ 36S1 (a)~(e)fe i 3521 ±W<^ ^l-Bl- TFT 7l^* ^m§>SJ* "flsl H 2221 A-A'S ^-EfV! 

^^Ho]:51, S. 3621 (a')~(e')^ B-B'S. i4e1-^ n^^^ i&^flcl-. 

^13 -S-§-°il°fl>H^ ^^sfl^l O-S-fe (A)~(E)21 5^!-;^l2l iS-Eldbneflsl 71*1 TFT 7l^(SUBl)ol ^-^^€1^. 

^'S (A) 

■¥-'5 €"3 7l:^(SUBl)* Swl«>Jl. Zl 5^ ^^ofl oil]!- s.^ ^g|B^^^oi] o^5)) Cr^-^ lOO-SOOnm. ul-^^l^Mlfe 
150~350nin 
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J: (GL) ^ ^2. "fl-id ^CL) 4 ^ tb*^. 

BEtb i 1621 (a) - if')<^^ iA>5V;^l ^St^l^V. ^5: ^^UGTM) ^ ^f- -tl^ «l)^-§- ^^}(CTM) 

00- 700nm ^^S.. «>^^^7l)^ 300~500niD2l ^^^flS. ^^^tb^f. 

ol 7llols ;a^^^(GI)2l K'^ ;^^ofl S-^ l-el-^o> cVD'S'i S^Sfl of£SB]>i >ael§^^ 50~300nm. «> 
^3ii«^>7fl^ 100~200nin2l ^'■^^flS, ^ ?l-8: i^tb o>£e.2li^ lO-lOOmn. 

21 ^S-Sflf^ (SI) * ^ 
^'g(C) 

7l:^(SUBl)2l ^^oJI <^1» l-^ ^BlEl^^oll slsfl Cr^i-^ 100~500nin, aj-^^I^VTllfe- 150-350™ 

o]o]^, iS.eliI12fl3l 7l^^ ol-§-s)-o1 -^J-71 CrBl-* <>fl^1sfjl. n± '^^Ml'-fl^ ^^E] (TFT) 2l 4ii 

;5i=-ol •g^a-'ilSL ?i^{SD) 55 Sg-S- ^^(SD)* ^tflS. ^^^tb:^^ ^^(PX) ^ '^■7] <i 

-tlx ^^(SD)21 ^^Y^ -tlJ: yfl-iKDL)* 

i 1621 (a)~(f)'=fl^ ^S. Hfl-aCDD-g- ^^V(DTM) <^^°flfe 'g-^J- -tl^ «11^(D 

ZL ^, Cr^'-i- sfl^l- ^}^3.S. n<=^ lr$#S.^i -J]^ -^21^^* 'H^ltF^. 

€^(PX)2l Tflols ^^5V(GI)^ -f-tfl ^1- Aljs. «ll-«d(CL)/>oH>H -§-%=(CSTG)^ ^-l^t}!^. 

■f-'g 7l^(SUBl)2l ^^oll oill- l-ig #21-^01- CVD^of] 2l6j) «1-5V E ^ ^ El(TFT) 2l ^S.^(PA 

S)ol 5]^ ^elS^evi^ 2QQ~900nm, uV^^lsV?]!^ 300-500iim2l 

7l^(SUBl)2l ^^ofl <^1» -i-^ :±i^ S^'g<>fl 21*11 ^B]o]^]^:^]^ o}3_^^] 1-eltH. ofla.Al 
ShI^. Hl!^l'«-l«^-¥-€7Jl l-e1°1 €-21 -R-7l -g-nfloii 7>-8-?I Si* ^-B-*>^ #£1^1, c^ll- 

1- ^ SOG^ -f-Sl ol^o^^l^ €"^^(0IL1)* 0.5~4m "V%2)«>7J]fe O.S-l.SfflnSl ^^-^^^IS. S. 

o]<HAi, i£el4iii2fl3ii 7l#^ oj^eV'H ^"S^COlLi) ^^i^^. 



f- A]^ ^^(CE)4 ^-i- ^± «ll-ii(CL)* ^7]^o_s. ^^«>7l ^>a*>fe iir^ *(TH) ^>^> -tl^ «M-§- 

^^l-(GTM) ^'^V -ilS: Bll'ti(GL)2l <?!^J-^* h^^^^9]7] *(TH) -g-f- -a:5: "fl-Jd-g- ^ 
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^}{CTM) <§^«>il^ ^S. «ll>Si(CL)sl «S^-¥-l- ii#-^1?l7l #(TH) "g-^^ -^S. 

(DTM) <m<^^ ^^{DL)S\ "S^^l- iz#Al?]7l ^tb ^(TH) ^1^1^ 7]^ ^*fl 



^(TH) ^ -515: «fl^(CL)Sl ii#Al?l7l -I^CrH)-!- ^^31*^1.. 

c,]s\- «V^H1. Aiji BflA}^ ^^>(GTM) <^^<Hlfe -ili ufl-aCGDsl o^^J--^* i^#Al?l7) *(T 
H)-i-. ^-i- ^± afl-a-g- ^7>(CTM) '^^'^Ife ^-i- -tlJ: «fl^(CL)^ i^#^l?l7l *(TH)^. 

Jf-^ 7l^(SUBl)fi^ ^^<H1 »^ i3^El^^«Hl ■f-'g S.?i5Voi ITO^^^ 50--300iim. «V^3!s>7ll 
^ 70~200nin 

oH^i, iSEl4i3Efl3l'S* °l-§-5l-°i ITO^I-* "g^^^flfe -t-CTH)* -f-^fl .^-f" ^Sl «I1^{CL) 

'i]:£^^(CE)Sl <a-^^-a- -aej ^^^^ f^^V ^<g^i-oi ^^^(OILl)* 'S-a- ^± Bll^(DL) ^ ^ 

^ ^13 ^^1 ^sfl-iH. ^-i- ^S. ^^(CE)* T^^^^V^ 1X051-^ ^± ^^(PX)# ^^^sVfe Crn°11 cfl 

^"Stb sisfl TFT 7l^#ol ^^a^":}-. 

'^l* ^"S^KOILl) <a^^^ ^"S^* ^^V-g-Sfol ^dl* ^-g- 7l->:i^ ^f-g-?!: ^e^ol ofl;*!^ o.^ o)] 

o] 3LS.el:i^2fliq ^^jofl^i a}.^5>^ Efl^l:diSSl ^-^^^1^ ^S.^ ^<^^M0IL1) ^ ^0^7). ^-aeKOILl) 
oil ol-^H^i TFT21 i5:^UPAS) ^ ii:£'sV(pAS)£l sVf^ofl ^^IsVfe 7\]°]^ =i^^^(GI)* -S^^ O-S. s.e)- 

o] ofl^J^ nflSl J1^*H ^-^^S -¥-=9 711 « ^A7V Sicf. 

[^14 ^^1 ^EflJ 

4-S-°ll, 5. 37. S 381- ^31^^ ^ ^"gofl on;^ 5^ a] ^^^]s\ ^4 ^'^l ^Efll- 'i'S^'^. 
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S. 37^ 5. 28 ^ £ 29°fl H^Itt 43 ^^-l ^Efl°11 2l<H'*'i. ^± ^^^s] ^^^^(OILl). TFTSi a^^J:5V(PAS) 

^ -yej^j o.^ ^. ^dt ^^(px). -ti^ ?1^(CE) a^-i- ^^^{0iL2)* ^'i^^ 44 -a 
^^5V(oiL2)fii s.^ ^^<=^] ^n: ^i^(px). ^f- ^^(CE)^ T^^j^vfe ^"^^ ^-T- 

a^. ^-f- -ilS: ?l^(CE)s^ 4^ % 47lt^ ^^«,^(0IL1) ^ TFT iLS:5}(PAS)a1 3fl€ 

^«.ofl s^sfl ^S7l^ -^-^^ ^<?!^(0IL2)* -?-Sh5l-c^ jq^^V'S -^1-71 ^^oll «fl^9|3l S.3L 

^em. ^S. ^^(CE)^ ^ ^rii ^^(PX)^°fl ^i^"^-^ ^^-^ 

-•^l?]^ ^?1<^1 ifl^ofl. ?i^Sl -a-S^*^^ *l-8- i^slS.^ ^Sl^(0IL2)Sl ^^(-fr^-i-) ^ ^ 

^tDI- ^^^^ sicl-. . . 

^^(PX). ^-1- ^^(CE)sl i::#ofl aigo^ ^^-^ ^ 5^o^^ -SS^^CLC) ^ 

^^(ORIl)°fl ^-¥-^A^ 7«}-t!- ^;m7> °l7>5lfe- 5J^^ ^-S^ -T- SX^. 

ZS.^ ^■?!5|(0IL2)AS.^ <:^11- *^ -^1^ S^^<^ 21*11 ^Slolnlc;^, o>a^7^1 ^El^l. ^^^I.Til #2^1^. 

:f.o] 2^.^ ^y]^] o.^^ ^^flofl 7>-§-^ Si» ^-S-«V^ ^7] l-eli^. SOG^ 

SJE.^ ^^^^ ^^JttT^. 0,l~0.5Am '^^71- «>^3]Sl-t^-. 

=LB\JL, ^<^^'-(0IL2)2l ^S. a)l-*i-8- ^^MGTM) <^^<^fe ^flrtdCGL) 

21 ^^^1- iL#Al7l7l ^tl- *(TH). -tlJ: Hl)^-§- 'a-;^l-(CTM) ^-i- ^J: «l)^(CL)2l 

#^17171 fl^ ^(TH)* ^^^*fl ¥■§■ €A7> Sii:!-. 

3£ 38^ i 37°fl >il4 ^^1 ^Efl°fl Sa-H^^i. ^4: €^(PX) a^^* ^<?!^(0IL2)* ^^^s>i, ^ 

■g- 44 ^-^1 'lEflofl Sl<^-*i. ^12 3E.i^ ^^^(0IL2)^ ^di ^^(PX)^2l ^'a^'-(OILl) ^ TFT^I 

iL:^5i-(PAS)* ^l^^l^s. 47l«>c>1 ^ifc ^^(PX) ^ofl i^-&€ ?i^{PX) l^^o>M2t. 

nl-el-Ai, 3 4^21 ■^'gojl/.i. ^^(PX)^<^^ ^-i- ^^(CE)^ 7}^^ ^ci\] t}%-3] ^mPX)^o}^e^. 
q-o}7M^ ^v} ^T^Sm^ H|l<dol TFT21 :aJ:5V(PAS). TllolH ^■?!^{GI)°I| H^^H- • 

^ # SEfe ^t*> ^7)^21 1:^ ^21 1-^ ^^-i- -i-Sfl -i-tfl. ^AlSlfe ^ 5ai4. 

oH ui-ei.. ict-^ f^± ^^(PX) ^-i- ^WE) ^^J. 7>^^ ^A7> 83l«H^ls.s. «>#2i i^^t 

^^(PX)* S^ev ;<fls.<^ cfl«fl. ^cJ-#2l ^-1- A] 31 ?i^(CE)* £^5V 711S.7]- <d?»^ O.S ofl^l^ 

^ Si-^^) tlr^fe ^]^^ ^'•^1 ^^a. 5^:i ?)^(PX) ?J <Ji ^^(CE)^ ^^d^Vfe £^5V ^n^^ ^-^^ o.^ -a 

21s. ^^■^'^$x^. 
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n)-E}A^, i 37o\] ^14 -g^l ^Eflofl al«l| a]^ ?i^(CE)flo11 S'^'flsl-fe ^^2 -a (0IL2) ^ 

^ ^14 ^-^1 ^Efl^ ^f. A] J: ^^(CE) ^^(PX) ^ *V#o11 €^^3]-^ «ll<d. ^^s] iL5:l- ;ti]2 

A] ^Efl^ v+E^-a 0IL12S1 -¥-<^«fi:£ ■i-'^t!- 'g'H^i^. 

^ i 26°fl ^-^^V ;^13 ^^1 ^S] ;»)U -g-g-oJlo] =f-s.S\ ^o] QILl-S- -51^^-2-^ ^'^^SVfe olsjs^ 

^■a^* S.-^ ^HlTlSVfe ^o] o}vi. 3 <g^o|l ^Vov^ .^71^ ^2^7} 

\ 

Ci€\jL, m ^S.^ ^'^mOlL2)S] ^^i^M^ ^-i- -tl^ ^^(CE)4 ^f- -tli ufl-tKCD-i- ^7)^ o.^ ^#*l-7l 

7l7l *(TH). ^-i- -il^ afl^a-l- ^f;^>(CTM) ^'l^ ^-f- ^tli Bfl-aCCDSl <a^-?-« i^^A]?]?] ^ 

tV *(TH). 'S^^ ^^V(DTM) ^'^^ <^^°flfe -^^J- ^5: afl-idCDDSl ic#Al7]7.1 iii^ 

#(TH)* ¥1- €-8.71- Sic}. 



4-S-°fl, S. 39* ^ ^vtgoi] sl^V ojjjg s^Al ^^1o^ >,i5 ^A] ^Efll- ^^t!-^. 5. 39^ ^ ^^^S] :^]5 

£ 39«>fl 5a«H>H. ^-t^ ^13 -a^l ^^H^ -fi-dtofl tn«(|Aife ^i-^tb -i-olja ^^s]^ ^ig-i- >«g^th 

oiL3€- ^-a^ ^^1- 45. oi >a-<a^ oi ^^^^(oils)^ n -fi-?i#o]. 'S^°fl>«i 

^^^(OlL3)sl ^f- ^-JJ a33}fe 5H^4. 

SEtb. ^15 ^«>^. ^^^(OILl) ^ TFTS1 5.^ liSi'a^ (PAS)* 0.5. ;'ll7l^V ^^1- «g« 

ofl ^'a^^(0IL3)* Hfl^l*>-o.^'!^, TFT 7l:^(SUBl)4 CF 7l:^(SUB2)'^ ^'l^^ ^^J(LC)Sl ^^}^ ©It^ 'J^] 

;!fl3 ^"3^^(0^3)2^ ^^^Ai<Hl£. ^^^} ^S. afl-S* ^;^}(GTM) ^^«fl^ «ll'id(GL)2] 

^^•¥■1- ii#Al?l7l *(TH). ^-i- -tl^ ^B-d-S- ^^KCTM) ^^^oflfe -^-i- ^S. v^^iCL)s] <^^-¥- 

^l?l7i #it}- *(TH)* ¥1- ^-a.7> 5ai^-. 
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(OILl) TFT 2i J:^!^ ^ -g-t^ t'^:**! i^. 

£ 40o\]. i 22<H1 £AltV ;^13 -^'-^1 9Xo\^^. ^M0IL1)J5.S. TFT :M.:£^(PAS)^ ^-g-tb 

31 A-A'S. v+E^v« A}^ a}.^ £ 410JI B-B'S. M-hI^^H 4^ ^^t* i4^\Ht^. TFT 5^ 

iL2:^(PAS)°llfe 1-2}^°V CVD'^ ^S.->^d^S. ^'Stb ^e]^^^ -¥-7l ^-a^^o] A>-g-S| ji, zi 7} 

sl-slfe ^;ql7> Sic}. 

olofl -a-71 ^<a^^^ TFT^ liJ:^(PAS) >^>-§-1} ^-9-. oi]«- -i-^ ^"S^'-COILDSI 

=5.4^1- ^^'^^^ ev^^J -gals. ;H^«>c}. 

^, ^^^(OILl)^^ TFT21 :a.:S:^i-(PAS)* ^-g-S>^ TFT ^^sV(PAS)Sl ^ 

^* ^S^^ ^ 9X^S.S. i^^* ^^^A]^ ^ ojji XJAV H]^^ tfls.2j >r oxt^ 

7i>a -8-%=si 51 oji^jfii ^<a-fii ;H?J-* <s=^^i^ ^ sac}. 

^1-. ^16 ^EfloflAi^ TFTSl^ll^ t>l-S.siil>i: ^al^5i-(si)2l «fl - sfl ^ (back - channel) ^^°] 

ol^<J-3l ^Al ^EfloflA^^, cg.y. A]^ »illAl(DL) ^ Aljl ullAi(GL)^^] f^^s^ ^^Jtb ^-f /tl^ ^l^(CE) 

31 ;^>7l *>^5}-o.SAifi1 7]^* ol-8-*H CF 7l:Q-(SUB2)^3l y^^^ % x^^^^S. <a^S>^ DllSe^^(BM)* 
^S^*>fe "fl*!! ^'S«l-SS^i4. S>4 •S-J^l^l-o.s.AisI -g-iS.. CF 7l:^(SUB2)^3l t,^S.^^(BM)^ "^7^ 
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o]>a-s1 ^A] tgEfloflAl^. ofli- AJJ: Bfl-aCGL)* x^'i^^S. '^^^^^^ ylJ-^^S. ^S-gSl-S, <a^J^ ^S. Hfl-tl( 

St}^. ol^^^Sl ;fl6 %t} 'i^^'^o] TflolH :g«ge]-(GI)* ^A]- a}^ «11^(GL)^ «1-f^ofl. 

^s. ^fl-aCDL)^ ^J#<^ ^'«>V -as: all -Si (GL) 4 "^-S^ aj)>!(DL)s1 #^>«.i<^ ^^flsjfe ^^1 # 

ziel Jl. -^^7) nfl-asl ^^'Mfe TFT^ ^7ll*>Ii Slcf. 

:£ 8o(l ^1- ^^(CE) ^ ^^(PX)^l #^-¥-» ^ll ^^1 ^^fil ^^A)^ ^ 

ol-^vs] ^A] ^EfloflA^^ ^s. Ai;§: MllAi(CL)^^A^ ^A)- Ajj^ (GE) . Aij: u1)a1(gl)4 #°fl -S-^^l- 
s.. ^"U^ ^^^^s. ^>S?v D])^ uflAi^ Ai-g-tF oi]s. ^igsv^a^iov, AiJ: ^^(SD). <g>a- -ilJ: afl-aCDDs^^^- 

s^. ^1- -tl^: ^^(CE)* ntfls -US: afl-JKcu^s. afls. -gA] tgEflofl 

^A). Als ^^(GE). «llAi(GL) ^ "^Aj. A] J: ^^(SD). "^^^ -tl^ «fl-tl(DL) ^ll^(CL). 

^^(PX)^ ^i^l^^H Or* A>-g.S>ji ojll- s.^ iJialEl^ SE^ ^2}-^ ^AJ^ cr. 

Mo. Ta, Ti. Nb. W -§-3^ :il-§-^ ^ll-fil SEfe ^e^AVo] = SE^ aflA} t^s.^! Al. Al ^fe 

SE?V, ^-i- ^S. ^i^(CE), -Us. Bfl-tKCDofl tflSgA^fe ^f-tg 1^ -a^l <iEflo1|Ai 

^ 'gcH:^laS., o> -a (IZO: INDIUM ZINC OXIDE), -iV:^ 9}^ 7)1 =.n>-H-(IGO: INDIUM GERMA 

NIUM OXIDE) -S-sl °]l-^lsl i^-g- ■f-'g £^5Vole|£ ^4. 

l-^l-* ol=.oi;^]^ ^^(NSI)* ^A^^}^ ^sl^^^^^fe o>2.e.3lifi ^e)^°}# a> 

?\]°]^ ^<^s^(GI), ^S. ^i^^A^ o)llr 1-^ l-e1-:i"> CVD £fe ^i^lEl^^ ^^^^ -^eI^^}-^ A>-g-s> 

:s. Sl^l^vl-, <>ill- 1-^ ^JS}- ^el^^^ -S-sl ^^<a^^o.5. ^^^sfli ^t^^. 

Tflols ^<a^>(GI)'H] cflsflAi^ ^Af Aij: ^^(GE). Ali «11A!(GL)* ^^^sf^ "fl^^l ^-¥- ^t^^lTi <S 

^^5^^ AV-§.«11£. ^4. 
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o]^^S\ -^A] ^EflollA^^ Ufl-iH -?-*2l ^<S^^2l ^2:5.^1. B ^ ^1 :i ^1 (TFT) iJL^HPAS)^! 3. 

o]^>o^ ^A] ^EfloflAi^. ^ ^vtgo^ ijfi^,^ ^ >^^7l^fi1 TFT* i^^^^ it^VS. A>^t]: S-^l ^*H1 ^^-g-tb <=^1» 

^^"^^ <»H1 *^ (IE) ^Ej) 71 (staggered)^ si TFT. S.^ 3.S.iiM^S\ TF 

T ^. ^2:Sl TFT* >^V-§-tF ^-¥-<^i ^-§-^^ ^ 9X^. 

cl-g-ofl. £. 42 ^ £ 43-i- #3:sH ^ ^J-.^l^l ^17 ^-^1 ^'S^cf. 

i 42 ^ i 43-8- ^ ^^^^ ^17 'S-^l ^Efl* S^l^V^ ofleeJ^^ oA?^ ^a] ^^^]2\ ^^o]sL, ^Afl^ o. 

Sfe H 28 ^ i Z9°\] ^13 ^^1 ^tflofl ojo1^^_ ^^o^ ^o^^j ^;^i.oil ;=g ^rEflTl^sl TFT* ^-g-^l- T^2:* 

^«V2jo] J§ ^lEflTl^s] TFT^iS) ^i-?!^}- -a^sl ^Al A^ig^v ^ ^EflTl^s) TFT^SSf^ Tfloje 

=i^^^(GI)l- -i-t^ «fl^(GL) 5 -^^i- ^J: wfl-iKD^sj %s\ ^a^7> t^2:7)- ^cf. 

si JiX^(PAS). ^ll =iS!^(OILl)sl 3^sl t"2:7> ^i^. 

tb€. ^^(PX)^ofl ^^«>fe ^-f ofl^ ^^(PX)^* Ad^l^^S. ;*fl7l^ ^ 

^^(OILl) 311^* n-8-«>oi §>*2l TFT 3.^ ^S.^-^iPAS)^o}^^ 7\]o]^ ^^^iGY)"^ ^^^SL ^^^^S. ^ 

iiiEflTl^sl TFT ^2:* ^-§-t}- ^ ^17 'S'^l ^EfloflA^i Bfl/dsl 71^3 "g"^ ^^J" S.^. "^^Jsl ^^g- ^"y- s.^ 

^ ^'S* ol'a-Sl -gAl <gEj|Sl ^Sofl tlr'Ssl^ 'Jfl-a f-^ ^^Sl 71^3 ;*1:?}-4 ^:^Sl ^:§- ^oj- ;^ 

;»fl^s1 ^<Hi ^7V:^leV£ c1-€- "^SiS. ^ ^-f el-^ 2-^ ^fl'^tJ-^-. 



^ ^"^51 ^Aloflofl nl-s^_ eg.y. aij^ aflAH £^ ^a> aIjs. uflAl ;^ol£. ^^s^ a]^ «fl'?d^'=^]. ^??1* A>3Hl5>7l ^ 

7]^^ :a^ol Sife ^-i- A] J: ^"^^V^ -f-Sfl ^f^*}^ ^^^1 ^^Tj) "^-^Sl o^^^j. SA] ofl oJo^Ai, 

afl-il 7lAS -8-%: ^1:?i-§- %■:(} ^<Q^^% Afl^o] tb # ^7}t}JL, ^± ^^J5>^ ^S* 

»-!)^si --^^^ 2:e»*>;^1 ej^Ji. Mfl^id 'f'^ ■¥■^'^'^151 71as ;^i^^ ^ 9X^^. 5Eth afl-a^vsi 

«J-;il7> 7l-^«ll:5!'^. 
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#efl bBa1£1<H Si's! ?l^fl2i ^^^'■-i-. uB-a f'^ -^&«>11 cH*ll -aai^ ^.^ #1 

SE^. ■¥-7M 2:^^ ^2:5. afl-SiS^ 7]^ -g"^ ^^'^^ ^-'I'gSl SL^ -^^^ ^ $1^. 

(57) -^l^s^ -S^] 

1. ■ 



>a-7l ^^sl Ali MflAl ^ -^-71 -^i-S- ^s. ^^^^ z^-z^-si <g^oflA^ ^jchs «>i4s^ 

^4i7V ^^^sioi. ztz|si ^^si ^dtofl ^1- ^s. BB>iioB s^*B -ilJ: cfl-§-«l-^ 

E^xl>,Elofl -^j-71 ^-i- /.}o]6\] o}7>5l^ SlSfl ^^-71 °-«^^ 

^>7] ^1- -iij: ^ji^if, ^^7] 'i^^ ^s. ^^71 ^/.> Bfl^i ^o]^ ^^s] ^± «B>aoi. ^ <y-¥-«fl sa<H 

i^Slfe ^^o^ol ^ol£ >a-7l ^ih ^<:>]S. <a-^Sl <:g^ofl cflzfl. -^-71 A] 

31 ^^s^ Aj-71 <g^i- ^s. "B-id ^J-71 ^s. HflAj ^ aioii ^v^s] A] J: Bfl^oi f'^*}^ cg^sl <a« 
«g^oll ^^^S. eS'g 



-*J71 AlS >a-7l A]^ ^B-a £fe ^J-7l ^A> AjJ: M))A1 ^o]S. ^^S\ afl'd'^l. :i ^^ol] olol 

^^7l i^Sl^ ^i^^Sl #^1- n. ^]k%-2\ ^-a^^Sl -fi-^^* c K. ^'■^^^ dKS. tl- ^^Sl <M(1)* 

^ A].olofl tiflAl^ ^<^^s] m. l«a5i-fil e L, ^^-^^l^dL, ^^js) c^oI^eIoI] cflSfl «oi- 

§0] ojjjg e LCS. ^-fSl (2) i^. IS. ^r^)* SBS. ^ ^-f ofl. 
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(1) 



.tS^^ (2) 



SA<SB 7V ^i^n^ ^^^S. S^l 

-§-«foi ^'T^ S.^^]tti^^ i^s>3i. >a-7l AijE BflA} ^ .^71 <g>S- Mfl>5d-^s. l-el>it>o] 

^ ZVZ^o^ cg^ofl^^ ^ol£ sl.1401 ^4-7} ^>gSlJ7. Z^-ZVSI ^iofl^ 4^0^ 5|-4lo11 ^-f- AlJ: Cfl 

-g-S>fe :e €^]^BloJl ^^Jg ^Jl. AJ.7] A]^ ^^2}. ^7] Afolofl oj^^slfe ^^J-ofl 2^ 

^J-71 ^f- AiJ: -^-71 <gA^v A] J: BflAi ^V7] A] J: «i)ai ^ ^ch:£ ^^sj aIj^ ^fl^ol, =l <a-?-oi] sZ<H 

^1-71 ^<a^^°il i^sl^ ^-a^^sl ^=^-1- n, ^Ikf^sl ^<^^i-sl -B-?i#* e K. dKS. ^ ^-^s] ^ (3)^ 

SAS «>J1. -^^7] ai<H£ "S-^-Sl °m<^ Si<H^i. ?i^-^<Hl ^^^^21 #^1- m, 

^ ^«g5i-o^ -H-^^^ E L. ^^nm dL. e!1^2i c^oie?Eio|i tii*ii 'S-<g:o^ qn^si -^^^^ E LCS ^-f si A? 

(4)(^. mS: 15. SB^ t!- 

W (3) 



(4) 



SA<SB 7> A^^*}fe 53^ ^=8^^ «>fe "Jl^a a^l =8-*l. 

^^IJ- 4. 

^4.0^ ^A]. Al^ U))A14 ^EflS. SSf^Vfe ^^21 -^^v AlJ: BflAdJif, o^s. z^-z^-o^ ii^oi] cfl 

-§-*H ^^Sl «V5l. 3L^*>11. ^oM ^A]. Aji Bfl^y ^ >^7l <^>a- ^il^ ^^]^\°] 

-§-S>^ «VB| E^^l^Elofl ^Jl, Aj7l A]J: AJ7I ^q. Aj-ojofl ol7l-S|fe ^ioj-ol] 

«ll ^^7] ^^7] 7l^ofl cfltll ^iBfl^j 0.5. A^^^ 7>;xl ^7l)7> ^A^s>fe ^Al ^^^]<^ 9X^M. 
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^^7] ^1- ^s. ^^a!}, ^^7] «^^^ ^s. mi-ii -^^7] ^A). A]^ uflAif^ ^o]s. ^^s\ ^± Mfl^ioi. 3 <y-^ofl 5a<H 
^ ^^^^^ -i-^ ■ 

I- 

^1-71 ^± ^^.^^S\ ^o]s. "g-^Sl Sa'H'^i, 7l:&Aj.ofl wflA]^ Hfl^eV^ ^^.7] A>o]ofl^ 

^^5Vol ^jl. Aj-7l ^°!5i-ofl 2.^2£1^ ^^^'^Sl n. ^Ik^Sl k. d 

KS. ^ ^-f si <^(5)# SAS. 5>31, rl-ol^iEloli cfltfl ^^^j *g.^o^ -fi-^^* e LCS. ^ ^-?-s1 <il(6)* SBS. 



.(5) 



U-. (6) 

SA<SB 7} A^^«)-fe ^-a- ^^^^.B>^ K^] ^^1. 



^1-71 ^-f A]:§: ^V7l -^^J- ^S. Sfe ^AV AlJ: ufl>a ^^s\ ^s. ufl^o], :a <a:^ofl ojo^ 

'a-71 ^^^^s] ^o]s. <a-^si ^g^oi] oio^a-i. Aj.71 7i^>a-°fl «fl^i^ «fl^^^ -^^7] ai-oiod^ 

^o^ovo] ^7flSM ^S. ^V7l ^-a^Hl S^Sl^ ^<S^^Sl ^^1- n, ^lk#£l ^"S^^S^ -fr^-^^ c k, ^'■^^l* 

dKS. t> ^^sl ii(7)* SAS. ^}JL, oJi^5l cfole^Elofl cflsfl 3g^ «j-*j:oi ^^^^ e lCS. :^^s] Aijg)* SBS. 
W . .(7) 



t/- (8) 



- 41 - 



^7ll^el ^2002-0070067 



SA < SB7> ^^^^^ ^^^S. ^ K^] . 

^T^IJ- 6. 

-a-^l ^1- ^s: ^^y] ^s. -il^ «fl^ ^<Hs t>^2^ A] J: aflAioi^ ^ ^-¥-<H]^1 ^ 

^ 7tlS.S] SEfe ^^^*V^ -a-^* ^ ^oli^ «>^7> ^^1^^ «m S^l ^^1. 
7. 

^U-^M 5a<H^i. i 

^<h7l ^-i- ^SL ^oi-7l ^^1- afl-il £^ 'S-71 a] j: afl^ s^cHs. ^^s^ ufl>ao|. n ^-^oflAi 

^Sl^ -^§01] ^^^^ :go^o^ol ^ ^o.^ ^^^SlJl. 

^ #^ -^71 ^i^-S-sl ^<HS. ^-¥-3^ tfl«Il ^a^i^i t^^^^ ^^^5. «!!^ a^l ^^1. 

^^l>:Elfi1 5^ iLi5}-o.^Aisi 71^* ;*fl2 ^^^-sl 'a-¥- f'Sl <H:!^ *>v+?1 ^# ^^^S. «Vfe S^i ^^1. 
^17*^«^ Si'H'^i. 

^J-71 1^^^ -^^-71 711 ols ^<?!^^S.Ais^ 7]-^* ;*iU ^-a^^ ^J-71 ^51- E 

E^sl S.^ jiLJ:s}-o.s.Aifil 71^^ ^fe ;H12 ^<^n o]^]^ ^13 ^^e^?! ^^-2.^ S:^] ^^^]. 

10. 

-^^7] ^-i- ^S. ^^7] Al^ Wfl^ 3£fe -^-71 AIJ: -f. ^V^'Sl A] J: MflAlol, zi ^-^ofl^i f-* 

^Slfe ^71 ^^el-ol 2%.O.s. ^^£\JL. 

^ ^joiH tb ^^71 ^^-^^sl ^<HH 'S^<^ cflsB ^ei^^ o.^ tg^^th ^* ^^.^s «m ^'^ S. 

^T^*c3- 11. 
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I • 

^T^l^ 12. e • 

^ilio^ofl ai<H'^i. '. . . 

^J-7l ^^5}- f^, ^o^7l Biifi^li^iElSl 7flo]E ^<aovo.^Aio^ 7]^* ;m 1 ^9^^9\ Sfe ^J- 

-^7] ^1 ^ >a-7l ;»il2 ol^lsl ^<S^AS.a|. >a^7l':^4i ^^>^^2l ^o]s. 'U^S] 'S^ofl ifl 

Sfl i^^^ o.^ ci^^ g.^] -^v 

^T^IJ- 13. 

^J-7l -t]± <g:»j- ^± afl-a ^^71 ^S. afl-Si 2^o^£. ^V^s^ ^SL ^'^o]^ n ^-^-ofl/i 

=L ^ ^o\^ ^ ^^7] ajois ^-^ tg^ofl ifltfl >«d^^.^^ ^^^^ ^^.^^ S'^i 

^^*J- 14. 
^lia^ofl Si'H'^i. 

^^7l ^<ae^-oi);^V7] E^^l^Els) TflolH ^^^.9.5.>«.-1sl 7l^^ ;*fl 1 ^-a^sl -S-71 ^e^- 

s.>«.i ^j7i ^o\^ -y.^si <a«oii cflsil Aiej^ o.^ a\3 ^^^-si ^47> s.^^^ sx^ 

o.^ *>fe a^i ^^1. 

15. • 

-^1-71 ^4: ^^^o^-^^ "a^^ 'i^"^ cfl^. ^oi-7l ^-i- ^^2^, <gAj A] 5: aflAl Aj-7) ^/.]. a]^ «)) 

^. ^J-71 «^^'- -tlJ: «fl>id £^ ^7l Ais: «ll>«dfi1 ^^y-^ ^^■e^• ^^^t!- ^* £^1 

16. 

^J-71 ^± ufl'Slsl s.^ WDL. ^J^7l <^AJ- Alx wl]>ii4 f^^slfe ^^°fl Sl<H^1sl ■*J-7i ^-i- -tl^ ^i^s) wc 

0Mi;^7i -ii^^^ -113: Bfl-asi in-e^ ^'i^^.v ^^7] ^^^si ^f- wisois 58^ ^-¥-'H1, 

WDL < WISO 1 < WCOM 1 
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WDL>0 

WDL < WCOM 1 < WISO 1 
WDL>0 

ol ^* ^^^^ a^l =9-^1. 

17. 

^V7i A]j: BflAi wGL. ^^V 'tis: BllHd4 ^^slfe ^^°fl Si^H^i^^ ^^^7) ^-f- a] j: ^^o^ s.^ VVC 

0M2. ^J-7l Aix Hl)>«d5l i^el- ^a^^^S ^^i^ ^71 f-?]- -^l- WIS02S. «^ ^-f ofl. 

WGL < WIS02 < WC0M2 

WGL>0 

WGL < WC0M2 < WIS02 
WGL>0 

°1 ^^^s^Vfe ^^'-2.^ *m "^^^ K^] 
^T^^ 18. 

^J-71 ^f- -a J: ^^21- >^c}7l '^^a- ^fl-Jdo], =l 'Q^'^^^ ^^^^ ^^^1 ^^J^ ^o^7l f^^V ^-aei-ofl cflsil, AV7i * 

±. :^^^^S] ^<HS. cg^ofl ^^^^ 2^<H£ ^^1- o.^ ^]7] afe y^S^-^tb ^^'A^ «>fe 

^j-^i. 

^T^lJ- 19. 

4^71^41 ^^-a-si ^o]s. <u^s] <g^<Hi ^^^2^ ^o^t <a-^i-, >a-7i ^-a-* ^i-ei- 

O.S ^]7\ BEfe ^^1-:^^ o"^ SAl 

^Ii9*^«fl SU'H'^i. 

'^>7l ^^s^ WPX. >a-7l ^± ^^s] ^-^1-^ i4e^- ^^^^S ^1^ SE^ ^'-^Sj-tb 'g^sl ^^7] ^ 
<govo| s.^ WIS03O.S ^* ^-f-ofl, 
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